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ef lime light, or instead of lime light the electric are 
On the evening of December 4, Prof. John Tyndall | light may be used. 


Scientific American, - 


PROF. JOHN TYNDALL. 








died. The son of an Irish policeman, a man whomhe! To project the three separate positive pictures in a 
himself described as “socially low, but mentally and | lantern, he has a square light wood frame divided 
morally high,” he had before him the task of working |into four compartments or four apertures, and he 
his own way up in the world. He was born August|uses three of these apertures for holding the 
21, 1820, in Leighlin Bridge, near Carlow, Ireland. He| plates, and his method of aligning the respective 
left school at the age of nineteen, and joined the Irish | plates with the lantern is somewhat ingenious and 
Here he may be said to have/ practical. 
begun his scientific career. In 1841 an official asked; One of the most difficult problems connected with 
him how he employed his leisure hours, and told him | this system of projecting the color pictures upon the 
that with five hours a day at his disposal they | screen is to make them exactly coincide, and Mr. Ives 
“should be devoted to systematic study.” He added, | had great trouble in doing this when he made a pub- 
‘**Had I when at your age had a friend to advise me | lie exhibition, but Mr. Gray has perfected a very sim- 
as 1 now advise you, instead of being in a suberdinate ple and ingenioas device for bringing each picture in- 
to the proper alignment. He first takes one plate and 
Next morning it is said Tyndall was at his books at | secures that in one division of the lantern slide frame, 
| five o’clock, and for twelve years followed the advice | and places it in the lantern ; he then takes the second 
| given him. plate and places that in the second division of the 
He became dissatisfied with his slow progress, and in| frame, and then applies his adjusting attachment. 
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dein arcaiecture. "Rach number is illustrated wits |and he remained. In 1847 he took the position of | adjusting screw until the position of the plate is such 


master of Queenwood College, Hants, Hampshire. Hej} that the person at the screen decides that the two 
| showed great talent for teaching and began to contri-| images coincide. The third plate is similarly adjusted 
bute scientific papers to scientific periodicals. In May, | in the lantern slide frame by a duplicate adjusting de- 
1847, his father died. In 1848, with Frankland, since| vice. The whole is then removed from the lantern 
professor of chemistry in the Royal Institution, he | and each plate is sealed in position, so that, for that 
went to Germany. There, under Bunsen, Knoblauch | particular lantern, this lantern slide frame is all ready 
pars Magnus, he studied science for two years, receiv-| for use and will always register accurately upon the 


ua ie | ing his degree in 1850. In 1851, on his return to Lon-|sereen. The positions of the pictures in the lantern 


don, he wet Faraday. He was at once taken up by/|frame correspond to the colored screens through 
the great master, and was associated with Faraday in| which they were originally made. 
his work at the Royal Institution of Great Britain.| Asa result of this method it isa very simple matter 
He was appointed to the chair of Natural Philosophy | to place picture after picture in the lantern and run 
there in 1853, and after Faraday's death in 1867 suc-|them through the same as an ordinary lantern, and 
ceeded him as superintendent. Mr. Gray claims that while others have only shown a 
He published many works and papers on scientific | few slides made for color projection, he has been. able 
subjects. His books, written for the popular taste, to produce a larger number. 
are excellent examples of scientific exposition. In 1872,| Having thus perfected the minute detail of adjusting 
when at the height of his fame, he made a lecturing | the pictures and the apparatus for showing them, it 
tour of the United States. His lectures, given in this| was very easy and simple to project them on the 





omni lantern slides or positives. 


tn | glass. and in anothér a green glass. These three 


city, were received by large audiences, no experimental | screen, and the marvelous beauty and delicacy of the 
lectures, probably, ever being greeted with such eclat. | combined colors in showing the various grades of color 
The daily papers reported them with illustrations of | in the pictures was surprising and most pleasing, and 


‘the experiments in some cases—testifying to the inter- | gave one a more adequate idea of the beauty of the 


est in them on the part of the public. Hisreceipts from | landscape than an ordinary monotone photograph. In 
the lectures—some $18,000—he presented to Harvard | pictures of autumn foliage the delicate reds and yel- 
| University, Columbia College, and the University of |}lows would appear to great advantage, in photographs 
Pennsylvania, founding scholarships in aid of students | of distant mountains the azure blue of the sky covered 
| who devote themselves to original research. with scattered white clouds appeared with most nat. 
A great Alpine climber, for many years he visited | ural effect, contrasting finely with the snow-capped 
Switzerland, and there met his wife, also an enthusiast | peak and the brown and green foliage below, and in 
on mountain climbing, whom he married when he was | portraiture the color of the skin, the clothes and acces- 
56 years old. She was the innocent cause of his death. | sories were most admirably reproduced. The red and 
He had been ill for some time, and was taking both | green in a watermelon picture were capital. 
chloral and sulphate of magnesia. By mistake: his| . In using the lime light, when colors are combined, 
wife gave him a large dose of chloral, thinking it. was | before the insertion of the slides, the appearance of 
the magnesia. As she realized what she had-done, she | the screen is white, with a slight tinge of blue. It is 
told him. He eried, ‘‘ You have killed your John.” | supposed that if the electrie are light is used in place 
He jumped out of bed and called for a stomach pump. | of the lime light a still better result may be obtained. 
The physician was summoned, who gave an emetic} The success of Mr. Gray in demonstrating the prac- 
which operated, but life could not be saved. although | ticability of projecting photographs in colors is cer- 
the doctors worked over him all day. The fatal dose | tainly an advance in this line of work. We believe 
was taken at 8:30 A. M., and death oceurred ten hours| he has applied the same principle to the reproducing 
later, 6:30 P. M. of colored photographs in printing inks. 


ie ~~ > 
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SCREEN PHOTOGRAPHY IN COLORS. THE PENNSYLVANIA ANTHRACITE COAL FIELDS. 


As has been known for some time, the primary colors} The late report of the commission appointed by the 
of the spectrum, red, blue, and green, when combined, | State of Pennsylvania to investigate the subject of 
produce white light. The utilization of these colors) ‘‘ Waste in Coal Mining” contains matter of general 


in reproducing photographs in the colors of nature | interest. 
has been proposed and demonstrated by Mr. Fred.|. The anthracite coal fields are found within an area 








vex Ives, of Philadelphia. His method has been lately | of some 8,300 square miles, about 484 of which contain 


improved upon by an optician of this city, Mr. R. D.| workable coal beds. This area would form a polygon 


| Gray, and it was our privilege to witness his public| by drawing a line from the northeastern limit in 


demonstration of his improvements on the 8th instant. | Wayne County westward to Bernice, then southwest 

He follows out the usual method of taking pictures | to Dauphin, then northeasterly to Mauch Chunk, then 
for color reproductien, by first taking inthe camera} to point of beginning, mostly in the counties of Wayne, 
on an orthochromatic plate, with a red sereen between | Wyoming, Luzerne, Schuylkill, Carbon, Dauphin, 


48 the lens, a picture in which all the light values of the | Northumberland, and Huntingdon. 
“l) blue and white rays are excluded, allowing only the 


Prof. J. P. Lesley, in charge of the Geological State 
color values of the reds in the subject photographed | Survey, is of the opinion that originally the coal field 
to be reproduced. In making such a photograph, | covered the whole State and parts of the neighboring 
which takes the longest time, he usually has the jens | States, a remnant of which is found in the anthracite 
stopped down to f/8 and-gives an exposure of three | bed in Rhode Island. 

minutes. He then takes another negative with the| The anthracite exists wholly in the area east of the 
camera in the same position, in which nothing but | Allegheny Mountains, and on the west of that range 
the green of the object photographed has any effect | nearly the whole area rests on an almost unbroken field 
on the plate. Still retaining the camera in the original | of bituminous coal. 

position, the third negative is taken in the ordinary! The anthracite condition was, no doubt, produced 
way with white light, or without any tinted screen be-| from the original bituminous by the great convulsion 
hind the lens which represents all the value of the | uplifting and folding the rock strata which took place 
blue and white rays that emanate from the object. | at the close of the carboniferous period. 

After these negatives are once made, it issimply amat-| The disturbed or uplifted area is well defined, but 
ter of ordinary photography to reproduce from them | how much of the'coal was changed to anthracite we do 
not know: probably not all, as would seem to be shown 
It should be mentioned that the lantern consists of| by the Broad Top coal field in Huntingdon County, 


ual | three objectives and three condensers, in front of one| which is semi-bituminous, though in the midst of the 


of which is placed a blue glass, in another a red | disturbed or present anthracite region. 
The coal field has been, for convenience, divided 








urs optical systems are illuminated by three separate jets ' geographically into the Northern, the Eastern Middle, 
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— 
the Western Middle, and the Southern. The Southern 
field, which includes the Lykens Valley, is estimated to 
contain about one-half of all the anthracite remain- 
w The evidence as accepted by the geologists shows 
that the original coal bed east of the Allegheny Moun- 
tains was not less in area than 17,000 square miles, 
whereas the present field, as stated above, has an area 
of only 480 square miles. 

The disappearance or destruction of the coal bed, as 
indicated by the above figures, was unquestionably 
caused by erosion, @. ¢., the action of water currents 
and ice, chiefly in the form of icebergs, Estimating 
the average amount of coal at 96,000,000 tons per square 
mile, the contents of the original field was 1,632,000, 000, - 
000 tons, of which the now existing field contains only 
a little more than one per cent. 

In the large area in the southeastern part of the | 
State, comprising eleven counties, erosion has carried 
away every trace of the original coal bed and many 
thousand feet of the underlying rock. 

On the basis that the original bed was confined to the 
3,300 square miles within which the present field is | 
located, the loss by erosion was not less than 94 per | 
cent. 

From the knowledge derived from the mines already 
worked, it is roughly estimated that the original bed | 
of coal averaged 75 feet in thickness. In many of the | 
basins only the lowest beds have been preserved. 

The amountof coal mined since mining was com- 
meneed in 1820 is about 2,225,000,000 tons and the 
amount remaining in the ground is 17,245,000,000 tons. 

The work of mining, including the treatment of the | 
coal in the breakers after it is brought from the mines, | 
is attended with an ineredibly great loss, it having 











Scientific American, 


Lighthouses and their Keepers, 

The following is from a paper by Edward P. Adams, 
read before the Boston Society of Civil Engineers. 

Much of the following is condensed from Johnson's 
“The Modern Lighthouse Service,” a publication of 
the United States Lighthouse Board. 

The famous Pharos of Alexandria, built about 285 
B. C., is the first light of undoubted record. 

The lighthouse at Corunna, Spain, built in the 
reign of Trajan, and reconstructed in 1634, is believed 
to be the oldest existing lighthouse. England and 
France have towers which were erected and used as 
lighthouses by the Roman conquerors. 

The famous Cordovan tower of France, at the 
mouth of the Gironde, in the Bay of Biscay, was com- 
pleted in 1611, in the reign of Henry IY., and after a 
lapse of 280 years it is still considered the finest light- 
house in the world, though it has been increased in 
height. 

The erection of Eddystone lighthouse of Plymouth, 
England, completed in 1759, made a new era in the 
construction of lighthouses. The fifty courses of 
granite were so dovetailed and fastened together that 
the tower was almost as rigid as if cut out of solid 
rock. 

The great distinction between the later towers and 
their predecessors is that the stones of each course are 
dovetailed together laterally and vertically. so that 
the use of metal or wooden pins is needless. This 
method was first used at Hanois Rock, Guernsey. 

The first lighthouse in America was built at the en- 
trance to Boston Harbor in 1715-16, at a cost of about 
$11,500. Erected by the order of the general court of 
the Province of Massachusetts Bay, it was supported 


| by light dues of one penny per ton on all vessels ex- 


been the practice from the commencement of mining to | cept coasters. 


deposit in banks the so-called “‘ waste,” or unmarket- 


The first light-keeper in this country whose appoint- 


able material, much of which consists of fine coal and | ment is on record was George Worthylake, who was 
coal dust, called “culm.” The amount of this “ waste” | appointed keeper of the lighthouse at Little Brewster, 
accumulated since 1820 can be partially measured when, | Boston Harbor, in 1716, at L. 50 per year by order of 
e. g., in the Lawrence colliery it has been equal to 53 the general court of the Province of Massachusetts 
per cent of the shipments, in the Stanton colliery 74; Bay. When the Federal government had assumed 
per cent; in the Parrish colliery, which may be taken | charge of the Lighthouse Establishment, the appoint- 


as an example of a modern colliery, and where all the 
small sizes are saved, about 19 per cent goes to the dirt 





ment of keepers was made by the President, and quite 
a number of commissions bear the signature of George 


bank. Onathorough examination of the dirt banks| Washington or Thomas Jefferson, who took great in- 


in the Panther Creek basin, it is estimated that, from 
1820 to 1883, 20 per cent more coal lies in the dirt bank 
than has been marketed. 


terest in lighthouse affairs. 
As the number of light-keepers increased, their nomi- 
nation was made by collectors of customs, who were 





A general estimate has been made, based on very ex- the local superintendents of lights, but the appoint- 
tended examinations, that since the mining was begun | ment was made by the Secretary of the Treasury. 
the ainount of coal and coal dirt sent to the culm heaps This usage still holds; but the nomination of the col- 
has been 35 per cent of the total production. lector is forwarded to the Lighthouse Board, whose in- 

In addition to the constant loss or reduction of pro- | dorsement procures for it favorable or adverse action. 
duct by the presence of ‘‘ waste,” the work of mining | The appointment, however, is temporary. It continues 
is attended with an increasing expense as the depth of | only until the candidate has been examined; after 
the excavations increases, in some mines being more | which, if he passes, a full appointment is given him. 


than a thousand feet, and the Lykens Valley bed lies 
at a depth of more that 4,000 feet. 

In some collieries from 15 to 20 per cent of the coal is 
used under the engine boilers. 

How to recover the immense amount of coal in the 
waste banks and render it marketable is a question of 
great moment and has long been under consideration. 

Some of the old waste banks have already been par- 
tially worked over, and from 50 to 75 per cent of good 
coal obtained. Most of this coal is very fine and more 
or less powdered, and its utilization of course depends 
on successful means for burning it, and thereby creat- 
ing a market demand. Within a few years various 
schemes and new constructions of furnaces have been 
tried, with most encouraging success. Pea coal is 
already sold in rapidly increasing quantities, also buck- 
wheat coal, size No. 1, and buckwheat No. 2 is some- 
what in demand, it being mixed with bituminous. At- 
tempts are making to burn the dust or culm by blow- 
ing it into the furnace, but expense would be increased 
if it were necessary to reduce it to an impalpable 
powder. 

It is also claimed that eventually the “ waste” will 
be largely used in the form of artificial fuel, being 
mixed with suitable binding material and compressed 
into blocks. Several plants for the manufacture are 
in successful operation, and the article is known in the 
market as “eggettes.” 

In addition to the loss arising from the accumulation 
of the disearded “ waste,” the loss arising from the 
necessity of leaving large pillars of coal as supports is 
great, and it is estimated that the amount of coal won 
from the whole field since mining commenced does not 
exceed 35, and possibly not more than 30, per cent of 
the original deposit in the sections mined. 
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THE Novelty Cutlery Company, of Canton, Ohio, 
have conceived a novel idea in the manufacture of 
pocket cutlery, razors, paper knives, ink erasers, etc. 
Underneath a transparent and almost indestructible 
handle is a photograph representing machinery or any 
other class of goods with the portrait, if desired, and 
address of the manufacturer, rendering the article an 
appropriate souvenir to present their friends and cus- 
olners, 
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Otherwise, he is dropped from the service. 

The appointment of lighthouse keepers is restricted 
to persons between the ages of eighteen and fifty, who 
can read, write, and keep accounts; are able to do the 
required manual labor, to pull and sail a boat, and 
have enough mechanical ability to make the necessary 
minor repairs about the premises, and keep them 
painted, whitewashed, and in order. After three 
months of service, the appointee is examined by an in- 
spector, who, if he finds that he bas the qualities 
needed at that especial station, certifies that fact to 
the Lighthouse Board, when, upon its approval, the 
full appointment is issued by the Treasury Department. 

But one grade of keeper is recognized by law, but 
practically they are divided into a number of grades, 
with pay ranging, with few exceptions, from $350 to 
$820. The lowest salary is $100 and the highest is 
$1,000. 

At first and second order shore lights there are two 
light-keepers. A second assistant is required where 
there is a steam fog signal in connection with the light. 
At isolated stations another assistant is added. Ata 
few of the most exposed stations there are three and 
even four assistant keepers. 

Keepers are usually appointed to the lowest grade 
and promoted or transferred according to merit as 
vacancies occur. At stations requiring but one keeper, 
retired sea captains who have families are frequently 
selected. At fog signal stations it is the intention to 
have one keeper or assistant who is able to operate 
machinery and keep it in repair. 

Keepers are forbidden to engage in any business 
which will take them away from their stations or in- 
terfere with the proper and timely performance of their 
duties as light-keepers. But such work as curing fish, 
shoemaking, and tailoring is allowed, and the light- 
keeper is sometimes a justice of the peace. They are 
not allowed to keep boarders. At stations where there 
is sufficient land they have a convenient dwelling with 
fuel house and often a barn. Suitable boats are fur- 
nished stations not accessible by land. A kitchen 
stove is supplied, also a little coal and sufficient kero- 
sene for lights, and good libraries of about thirty vol- 
umes are furnished, and exchanged from two to four 
times a year. 





The amount appropriated for the salaries of keepers 





rent Rm 
is at the rate of $600 per year, amounting to about 


$700,000 for all keepers in the service. 
—_——___—_—>~+@+ 2» —- —--- --— 
Plastomenite, 


This is the name given to a new kind of smokeless 


powder invented by Herr W. Guttler. The solution 
is poured into forms, where it becomes a fairly hard 
substance, capable of being pressed, rolled, ete, The 
substance can be colored at will, and is, like celluloid, 
serviceable for numerous purposes, Plastomenite 
is used for blasting powder, powder for cannons and 
rifles, signal rockets, etc. The greatest advantage 
claimed for it is complete durability, while all other 
smokeless powders manufactured by the means of 
ether and nitro-glycerine invariably deteriorate. The 
combustion of plastomenite is also, it is claimed, so 
well balanced that it leaves no residue in barrel or 
cartridge, although the striking velocity of the pro- 
jectile is unusually great. The initial velocity from a 
64¢ mm. caliber is 715 m., with a gas pressure of con- 
siderably below 38,000 atmospheres. It is said that 
neither cold nor hot weather has any effect upon 
the plastomenite cartridges, whereas all powders con- 
taining nitro-glycerine suffer from changes in the tem- 
perature. Hitherto plastomenite has principally been 
manufactured for sporting purposes, but its good 
qualities have attracted the attention of the German 
military authorities, and it will now be extensively 
tested in the army.— Engineering. 
— . —>+ +> 7. 

The 24 Mour Clock Face. 

On the first of December Italy adopted the time of 
Central Europe. All the Italian time tables have, by 
order of the Minister of Public Works, been printed 
with the hours marked up to twenty-four, from mid- 
night to midnight. The railway clocks have also been 
modified, and the hours from 18 to 24 printed in red 
Arabic characters in a circle interior to the old one. 

At the Paris Exhibition, in 1867, Sig. G. Jervis, the 
Keeper of the Royal Industrial Museum of Turin, ex- 
hibited a clock face having a double series of hours, 
the higher numbers being placed on the exterior circle 
on account of the greater space there available. He 
also exhibited a time table drawn upon the 24 hour 
plan, and possessing many advantages over those in 
use even at the present time. After twenty-six years 
Mr. Jervis has the satisfaction of seeing the adoption 
of the improved clock dial and the 24 hour time table 
proposed by him. 

The American Society of Civil Engineers adopted the 
24 hour clock face some time ago. 

— + 
The Capsizing of a Torpede Boat, 

A Gibraltar correspondent of the Daily Graphic, de- 
scribing the recent accident to the Rodney’s torpedo 
boat, says: ‘She had just fired a torpedo, when, for 
some reason whieh has yet to be explained, she sud- 
Most of the occupants succeeded in 
getting clear at once, but one stoker, not so fortunate, 
remained entangled, and eventually went down with 
the boat, which sank in about ten minutes. On turn- 
ing over, the screws of the boat continued to revolve 
with spasmodic efforts, and steam issued from the sides 
in large volumes. Oneof the crew could be seen run- 
ning about on the bottom of the boat, and onlookers 
expected every moment to see an explosion of the 
boilers. The boat ultimately went down head fore- 
most, like the Victoria, without an explosion. It was, 
in fact, a miniature Victoria accident, without the col- 
lision. Boats from the Immortalite, Narcissus and 
Rodney were soon on the scene, and every one was 
picked up except the stoker.” 


denly capsized. 


Pepper. 
The pepper constituent, to which the sharp taste is 
due, is the piperine. This substance is not tasteless, 
as generally accepted, but by prolonged contact with 
the tongue develops the sharp taste which can be bet- 
ter demonstrated by tasting a piperine solution warmed 
to 50° C.; in the pepper fruit the piperine is dissolved 
in the essential oil, hence the decreased sharpness of 
old pepper is explainable by the resinification of the 
essential oil, causing decreased solubility of the pipe- 
rine. The essential oil has the odor of the fruit, but in 
alcoholic solution is free from any sharp taste. As an 
oxidation product of the essential oil, in part at least, 
is a viscid unsaponifiable oil which also dissolves pipe- 
rine, but itself is free from odor and taste. In addition 
to these three constituents, pepper contains cellulose, 
starch, and small quantities of coloring matter.— 7h. 
Weigle, Pharm. Ztg. 


. Harvard at the Tep. 

The highest meteorological station in the world is 
said to be that at Charchani, near Arequipa, which is 
16,650 feet above sea level, and is situated just below 
the permanent snow line. The Harvard College Ub- 
servatory at Arequipa is 8,050 feet above the sea, and 
the new meteorological station is 8,600 feet above, 
the ascent being made, by the aid of a mule, in about 
eight hours. The station is equipped with self-re- 
cording aneroids and thermometers. The results of 





the observations are to be published in the annals of 
the Harvard College Observatory. 
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AN IMPROVED ADDING MACHINE. sounds like a fairy tale, but such a system has been 

This machine, patented by Mr. Levi C. Dalton and | introduced by the Cutler-Hammer Manufacturing 
George CO. Myatt, is designed to enable one to perform | Company, 247 South Jefferson Street, Chicago, lil. 
the arithmetical operation of adding in a very sim-|This system discards the unsightly overhead wires 
ple and accurate manner by mechanical means. Fig. | and the expensive underground cireuit, and adopts a 
1 isa face view and Fig. 2 a central section of the! new and inexpensive method. Each lamp is supplied 
improvement, The casing is covered by a fixed dial| with two sal ammoniac batteries and a spark coil 
plate, on which, in a circle, are the consecutive num- | placed in an iron box buried in the ground at the foot 
bers from 1 to 190, and the pointer is secured to a cen- lof the post. In the lantern is a miniature gas holder 
tral shaft on which is fixed, directly below the dial|of about two cubie inches capacity, pivoted on a 
plate, a wheel or disk whose top surface is occupied | hinge and held down by weights; and directly over 
by cirevlar rows of recesses or apertures adapted to|this holder is an automatic gas lighter, similar to 
be engaged by the pointed end of a pencil-like tool. | those used in houses. Two wires about ten feet long 
The latter is adapted to be passed through segmental | connect the lighter with the batteries through the 
numbered slots of different lengths in the dial plate, | post. Such an installation is under complete con- 
and, when placed in one of these slots at its numbered trol from the gas works. When it is desired to light 
| the lamps of a city, it is only necessary to open the 

: A | valve connecting one of the large gas holders at the 

works direct with the gas mains. This results ina 

| decided increase of pressure in the gas all over the 
city, sufficient to cause all the little gas holders in the 
| lamp posts to lift up about one-eighth of an inch 
|against a platinum stop. and thus close the local bat- 
| tery circuit at each post. The automatic lighter be- 
| ing then supplied with current, immediately turns 








| 
|on and lights the gas. 

Our engraving shows the lighter about two-thirds 
full size. P is the pressure gauge or gas holder sealed 
|with mereury and held down by the weights, W. 
|When the gauge lifts, it closes the electric cirenit 
| through the magnet, M; the armature, A, is attracted 
|and caused to vibrate, throwing sparks at E and turn- 

ing the ratchet wheel, R. The first movement of the 
ratchet wheel admits the gas to a small auxiliary out- 
let at E, as well as tothe main burner. The electric 
| sparks formed at E ignite the auxiliary jet, which im- 
mediately shoots up and lights the main burner. As 
the ratchet wheel continues to turn, the auxiliary jet 
is closed, leaving the main burner open. The ratchet 
wheel is finally stopped, with the gas turned full on 
and lighted, by a pin in the wheel striking against a 
end, it engages a recess in the wheel or disk below ; | stop, S, attached to the pressure gauge, P. 
upon then being moved along the slot, the disk below | It has been shown in practice that fifteen seconds 
the dial plate is rotated, and when the tool strikes the | js amply sufficient for maintaining this increased pres- 
end of the slot, the pointer on the dial face has moved | sure, to give time to make the increase felt every where. 
to a position indicating on the circle of numbers the It can then be brought back to normal pressure, when 
amount represented by the length of the slot—the disk, | the pressure gauge, P, will drop back and open the 














DALTON & MYATT'’S ADDING MACHINE. 


shaft and pointer moving together. When the tool is! 


thus placed and moved in slot 10, say, such number 
is indicated by the pointer on the dial, the 
pointer being further moved to 100 by plac- 
ing the tool in and moving it to the end of 
slot 9. On the central shaft, below the disk, 
is a collar having a tooth adapted to engage one of 
the teeth of a rack in a slide moving in a recess in the 
casing, as shown in Fig. 3, there being on the upper 
end of the slide a pointer extending through a straight 
slot in the dial piate. The latter pointer indicates on 
a “hundreds” column, in which the numbers range 
from 100 to 2,000, the pointer being moved up one 
space for each complete revolution of the shaft. In 
the lower end of the slide are rows of apertures or 
recesses, similar to those in the disk, and in front 
thereof, in the lower portion of the dial plate, are 
numbered vertical slots of different lengths. By mov- 
ing the slide with the tool passed through one of these 
slots, the pointer is correspondingly advanced on the 
hundreds column. Further information relative to 
this improvement may be obtained of Mr. James K. 
Langford, Doniphan, Mo. 
-—_—_~>--9-______ 
A NEW SYSTEM OF LIGHTING STREET GAS LAMPS 
WITHOUT THE USE OF WIRES. 

An electrical system of gas lighting for city streets 
which operates devices located miles from a central sta- 
tion, without any eleetrical connection between them, 





A FEW SYSTEM OF LIGHTING STREET GAS LAMPS 
WITHOUT THE USE OF WIRES, 


| 


electric circuit. This operation, if repeated, will ex- 
| tinguish the lamps. 

A heavy cast iron shell, 3-16 of aninch thick, shown 
by dotted lines in the cut, entirely surrounds the me- 
|chanism and thoroughly protects it from all kinds of 
| external abuse. The iron battery boxes are supplied 
| with covers flush with the ground, which are intended to 
| be removed once a year for cleaning the batteries, this 
operation constituting the entire operating expenses. 


—— m+ 
AUTOMATIC DISTRIBUTOR OF PERFUMES. 


For a few weeks past there have been remarked at the 
doors of stores and in theaters, concert halls, ete., small 
metal bottles of various colors provided with an en- 
ameled plate. These are new automatic distributors, 
which are distinguished as mach by their pleasing form 
and the simplicity of their mechanism as by their practi- 
| cal utility as retail vendors of expensive perfumes. Fig. 
1 gives a general view of the apparatus and represents 
a bottle 18 centimeters in width by 40 in height, sup- 
ported against the wall by an ornamented bracket. If 
a 10 centime piece be put into a slot situated toward 
the top of the bottle, and we press a button arranged 
| to this effect, we shall immediately see a few drops of 
liquid fall at the bottom. This result is obtained in 
the following way, as may be understood by an inspec- 
| tion of Figs. 2and 3 The coin putin at A falls intoa 
|channel that leads it to B, where it rests upon the 
piece, C. If the button, D, then be pressed, the ex- 
tremity of its rod, meeting the coin, drives before it 
the cylinder, F, which slides in a jacket, K. The cav- 
ity situated near F is displaced and brings about 
through this slight motion a suction of air from the 
exterior. This immediately enters the space left free 
above, and escapes to the exterior through the tube, T, 
| which is in communication with the atmosphere. But 
at the same time a few drops of liquid from the reser- 
voir, L, have fallen into the cavity thus disengaged. 
Upon removing the hand, the pieces, P, whose posi- 
tion is calculated to this effect, travel a sufficient dis- 
tance before engaging with the flanges of the cylinder, 
and the coin abandoned in the vacant space falls to the 
bottom of the bottle. These pieces, P, pulled back by 
the spring of the button, D, carry the cylinder, F, 
with them to its original position. The cavity filled 
with liquid is then in communication with the aper- 
ture opposite the discharge tube and flows to the ex- 
terior. This arrangement is both very simple and 
very ingenious. The apparatus can be regulated for 
any kind of money, and even for operating gratui- 
tously. It suffices, in fact, to close the cavity between 
B and F in order that the rod of the button, no longer 
being capable of penetrating this cavity, as in the pay- 
ing apparatus, may push the piston before it with the 
least pressure. The quantity of the liquid to be dis- 
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tributed can thus be increased or diminished by means 


of the serew, V. The absence of complicated and deli- 


eate mechanism permits of this distributor being 
placed anywhere, without any special precautions be- 
ing taken, say upon cars, boats, carriages, ete. It will 
be possible, likewise, to replace the continuous per- 
fumery fountains by an apparatus that will furnish 
liquids only upon the push of a button at the will of 
the customer. Mr. P. Leoni, the inventor, has another 
application in view that we must call attention to. It 
is well known how earnestly our great physicians are 
at present recommending, under all circumstances, the 
use of antiseptics and disinfectants. It is, despite 
everything, difficult to have their prescriptions put 
up. The automatic distributor, widely disseminated, 
would permit of diffusing the use of antiseptics either 








AUTOMATIC DISTRIBUTOR OF PERFUMES. 


gratuitously or in exchange for a small coin. The 
question is now submitted to the study of the sixth 
commission at the municipal council of Paris. This 
apparatus, in fact, exciting the curiosity of the public, 


would certainly obtain great success. It is permitted - 


us, moreover, to judge of it by the apparatus already 
installed in large numbers in Paris. A great number 
of persons are always to be seen congregated around 
the distributor. Some examine it and seem to wish'to 
divine the internal mechanism, while others cause it 
to operate and receive the odoriferous liquids on their 
handkerchiefs.—La Nature. 
+9 
A BRAKE FOR PORTABLE ENGINES, ETC. 


This device is strong and durable, can be readily ap- 
plied cr removed as desired. and when not in use may 
be stored away on the vehicle, ready for application 
for braking purposes on reaching a down grade. It 
has been patented by Mr. E. W. Cleveland, Roun- 
thwaite, Manitoba, Canada. Fig. 1shows the applica- 
tion of the improvement, Fig. 2 being a plan view. In 
a suitable frame is journaled a drum shaft, and two 
chains connected with the drum have at their outer 
ends hooks adapted to engage opposite spokes of one 
of the wheels, while the ends of the drum shaft, out- 
side the frame, are engaged by eye bolts on oppositely 
extending chains hooked upon opposite spokes of the 
forward wheel. On the drum shaft are gear wheels 
meshing with pinions on a transverse shaft which has 
at one outer end a crank arm, whereby the drum may 
be rotated to tighten the chains. There are also rat- 
chet wheels on the drum, engaged by pawls on a trans- 
verse rod having at its outer end a bandle, whereby 
the pawls may be thrown into or out of mesh with the 
ratchets, when the device is locked in position upon or 
removed from a vehicle. 
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THE BUNDY AUTOMATIC TIME RECORDER AT THE) back of the mail carrier who is to transport it 285 miles 


EXPOSITION, 

The exhibit made by the Bandy Manufacturing Co., 

‘ Binghamton, N. Y., at the Columbian Exposition, 
was a striking one, as is evidenced by our illustration, 
and the time recorder furnished by this company was 
e only one receiving an award, a medal and diploma 
ing awarded it. The Bundy system was also used 
‘lusively during the construction of the Exposition 
ildings, and during the continuance of the Fair, for 
-ording the time of mechanics, clerks, laborers, ete., 
‘luding all employes except the Columbian guards 
ho were under military discipline. For this purpose 
out thirty-five recorders were employed in various 


‘ations upon the grounds, besides others in different | 


model” establishments, as the model paper will, 
model laundry, the 
Libby glass works, 
the Shoe and Lea 
ther building, ete. 
Our readers will 


have heretofore pub- 


stores, 


employes is required 





nection with astand- 





THE BUNDY TIME RECORDER. 


recording mecha n- 


ism is arranged in a | 


suitable casing within the clock case, below the dial, 
there being a central opening in front for the ad- 
mission of a registering key. The clockworks are of 
the best variety, the Seth Thomas 100 beat pendulum 
movement, and the ink ribbon is in the casing with 
the mechanism, the reel of paper on which the record 
is made being just below. At one side of the clock, as 
shown in the small view, is an open case or keyboard 
fixed against the wal!, in which are hung numbered 
keys. Each workman or employe whose time is to be 
taken is given a number, and in going to or departing 
from work he takes his key from the keyboard, inserts 
it in the keyhole of the recorder, turns it one quarter 
around, and then removes and hangs it up again. He 
thus records upon the paper ribbon within the ma- 
chine the number of his key and the exact hour and 
minute of his arrival or departure. In going out he 


| south, 
| affluent of the north. 


veniences of the modern postal service. 
remember that we} 
|the dwarfs write to their friends at home, 
lished a description | 
of this improved) 
time recorder, which | If they wish to send money home they may 
is designed for use in | procure money orders at any of the stations 
factories, shops, | of the State, where, also, the orders they 
offices, or | 
wherever the time of | 
| deficient is that the mails are irregular, for 
to be noted and a) 
record kept thereof. | 
It operates in con-| 





ard clock, and the| 





also holds down a lever projecting through the clock 
case on the left hand side, and 
a star is then printed in front 


around the cataracts of the Lower Congo before it is 
placed on one of the steamers of the upper river, and 
the carriage becomes reasonably cheap again. Every 
pound of mail that goes to the Upper Congo is incased 
in waterproof wrappers, and for more than two weeks 
it is carried up hill and down, under the scorching sun 
and through the tropical rains, on the backs of por- 
ters; and when it finally reaches Stanley Pool the 
mail is sorted for shipment by one or another of the 
little steamboats that drop the mail packages at 
the government stations or the commercial posts as 
they thread their way among the islands for a thou- 
sand miles up the main river, for 800 miles up the 
Kassai and Sankuru tributaries of the 
or for 500 miles up the Mobangi 





All these Upper Congo stations, some sev- 
enty-five in number, isolated as they are from 
the rest of the world, have most of the con- 


When white men among the cannibals and 


they have the neat postage stamps of the 
Congo Free State to affix to the envelopes. 


receive from abroad are cashed. 
The only respect in which the service is 


the white pioneers often wait days and even 
weeks for the arrival of the mail steamer 
which is not only to bring them tidings 
from home but also the stores which they 
need in carrying on their work.—Pittsburg 


| Dispatch. 
— —_——+0 +e 
African Ants, 
Dr. Sharp gives the following extract 


from Dr. Livingstone’s “ Narrative of an 
Expedition to the Zambesi:” 


very small species of Formica, not more than one- 
sixteenth of an inch in length. 
obvious that they were under regular discipline, 


and even attempting to carry out the skillful plans and | 
Our hands and | we here illustrate. 


stratagem of some eminent leader. 


necks were the first objects of attack. Large bodies of | 





“We tried to sleep| thousand 
one rainy night in a native hut, but could not, 
because of attacks by the fighting battalions of a} 


It soon became | 
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A NEW STORAGE BATTERY 

It seems to be a well established fact that the effici- 
ency of electric lighting stations can be greatly in- 
creased by the addition of a suitable storage battery 
plant, which will utilize the surplus energy of the en- 
gines, so that they can be run continuously at their 
maximum load, consequently securing the greatest 
economy. In Europe, the practice of using storage 
batteries during the day which are charged by the 
dynamos the latter part of the night is becoming com 
mon. To some extent the same thing has been done 
in thiscountry. In Paris, the Popp Company, operat- 





ing twenty-five sub-stations, employs a storage battery 
at each station having a capacity of from two to three 





Fig. 1._NEW STORAGE BATTERY. 


100,000 
same thing is 


ampere hours, and feeding 
In Germany and England the 
seen ; in Hanover 20,000 lamps are operated by storage 
batteries ; Dusseldorf, 20,000; Bamberg, 2,700; Darm- 
stadt, 5,800; Hamburg, 12,000: Elberfeld, 14,000, 
soon. These sub-stations are al! supplied with the 
chloride type of storage battery, similar to that which 


over 


lamps. 


and 


The Electric Storage Battery Company, of Phila- 


these little pests were massed in silence round the point | delphia, is introducing in this country the chloride 


tobe assaulted. We could hear the sharp, shrill word 
of command two or three times repeated, though until 
then we had not believed in the vocal power of an ant; 
the instant after we felt the storming hosts over head 
and neck.” 


accumulator, and have established works at Gloucester, 
N. J. The elements of the chloride battery are 
of tablets cast from fused chloride of lead and 
which are held together by a frame or rim of anti- 
monious lead. The tablets which compose the plates 
are subsequently converted 
into active material of perfect 


made 


zine, 





of the hour record on the pa- 
per strip. The latter can be 
readily removed, as often as 
desired, for filing away, and 
forms a perfect and indisput- 
able record of the workman’s 
A bell rings as each 
record is made, thus prevent- 
ing one from registering for 
another without detection, 
and after the key is inserted 
it cannot be taken out until 
it registers, neither can a 
second registry be made with- 
out removing the key. 

At the present time, as we 
are informed, there are over 
2.500 of these time recorders 
in use in various manufactur- 
ing and other industries 
throughout the country, 
where they are giving great 
satisfaction and paying their 


time. 





original cost several times 
over each year. 
Oe ---- 
Postal Service in Interior 
Africa, 


A five cent stamp will take 
one of our mammoth Sunday 
newspapers from this country 
to the white stations on the 
far Upper Congo. The pro- 
bability is that the actual 
cost of delivering one of these 
ewspapers at Stanley Falls, 
for instanee, is twice or three 
‘nes the amount of postage 
‘harged. 

It is carried over the ocean 
«bout 7,900 miles before it 
iters Africa. It is trans- 
‘hipped three times before ; 
«t Matadi, ninety miles from 
‘he sea, it is placed on the 
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THE WORLD'S COLUMBIAN EXPOSITION—EXHIBIT OF THE BUNDY TIME RECORDER. 


character by electrical action. 
The crystals which are form 
ed in this manner are needle- 
shaped, running through the 


plate perpendicular to the 
surface. By the elimination 
of the chlorine, innumerable 
minute cells are formed 


around these crystals, giving 
an enormously extended sur- 
face, which is essential for the 
great capacity. This material 
is entirely different in charac- 
ter from the ordinary active 
material which is mechanical- 
ly applied, and it has proved 
itself to be much more dur- 
able, uniform, and efficient. 
Fig. 1 isa perspective view 
of a pair of accumulator cells, 
with parts broken away 
show the interior, and Fig. 
is a side view of the accumu 
lator plates. The reduction 
of these plates requires from 
12 to 24 hours. Every trace 
of chlorine is finaily removed 
by washing the plates in run- 
ning water, after which they 
are charged continuously for 
several weeks, unti! the crys 
talline spongy lead has been 
completely converted into pe- 
roxide. The negative plate of 
the battery is separated from 
the positive plate by a sepa 
rator, 8, made of wood soaked 
in insulating compound 
and perforated and grooved 
longitudinally to permit of 
the free circulation of the 


€ 
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electrolyte. The positive plate 
is made considerably heavier 
than the negative plate, and 
surrounded by asbestos 





39° 


cloth, which incloses the tablet of the plate and pre- 
vents short-circuiting by confining the active material 
to its place. 

The capacity of the chloride cells is from 5 to 6 am- 
pere hours per pound, with a discharge rate of one- 
half ampere for each plate. Notwithstanding this high 
capacity and the high rate of discharge, the efficiency 
of the cell is very bigh, the loss in current being less 
than 10 per cent, and the watt efficiency is from 75 to 85 
per cent. 

A large plant of chloride cells having a capacity of 
1,894 ampere hours has been placed in the Provident 





Life and Trust Company's building in Philadelphia, 
which, on a recent test, exceeded by nearly 50 per cent 
the guarantee given by the company. The chloride 
battery plant, used in connection with the German- 


town, Pa., electric lighting station, has a capacity of 
1,000 ampere hours, which is soon to be doubled. 
This battery has been found to be efficient in trac- 


3 
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Fig. 2.CHLORIDE ACCUMULATOR PLATE. 





tion work. Thus two sets of chloride batteries of ninety- 


six cells each have been in use on the Metropolitan | 


Railway at Washington since last April. The car has 
run 8,000 miles and has been run for three days con- 
tinuously, while the batteries have remained un- 
changed. 

Storage batteries diminish in capacity with increased 
discharge, so that when cells are called on for heavy 
rates of discharge, this feature becomes one of import- 
ance where economy is a consideration. 

Fig. 3 is a diagram of curves showing the capacity of 
the chloride accumulator under these varying condi- 
tions. These curves show the results of various tests. 


It will be seea by comparing the different results that | 


in every case there is shown to be a difference in ca- 
pacity of only 44 between the lowest and the highest 
rate of discharge. Thus, while the smallest element, 


weighing 530 pounds, has a capacity of 320 ampere | 
hours when discharged in 24 hours, its capacity is still 
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as high as 210 ampere hours when discharged in four 
hours, which is six times its previous rate. 

We understand that the largest storage batteries in 
the world are being made on this principle. As to the 
matter of durability, the manufacturers claim, and 
users testify, that this cell is practically indestructible. 
Further particulars regarding the chloride accumula- 
tor way be procured from the Electric Storage Battery 
Company, W. W. Gibbs president, Philadelphia, Pa. 

~-ero 

Physica! and Chemical Ingredients of a Man. 


A notable object of interest is described as among 
the contents of the National Museum, Washington, 
showing the ingredients which go to make up the 
average nan, weighing 154 pounds. A large glass jar 
holds the ninety-six pounds of water which his body 
contains, while in other receptacles are three pounds 
of “ white of egg,” a little less than ten pounds of pure 
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glue, thirty-four and one-half pounds of fat, eight and 
one-fourth pounds of phosphate of lime, one pound 
carbonate of lime, three ounces of sugar and starch, 
seven ounces fluoride of calcium, six ounces phosphate 
of magnesia and a little ordinary table salt. The 
same man is found to contain ninety-seven pounds of 
oxygen, fifteen pernds of hydrogen, three pounds and 
thirteen ounces of nitrogen, and the carbon in such an 
individual is represented by a foot cube of coal. Arow 
of bottles contain the other elements going to make up 
the man; these being four ounces of chlorine, three 





|}caused by recent rains. 





and one-half ounces fluorine, eight ounces phosphorus, 
three and one-half ounces brimstone, two and one-half 
ounces each of sodium and potassium, one-tenth of an 
ounce of iron, two ounces magnesium, three pounds 
and three ounces of calcium. 
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Lemons and Oranges. 

The Florida lemon season, which commenced early 
in September, is about ended. Only a small portion 
of the crop, estimated variously at from 25,000 to 50,000 
boxes, came to this city. The percentage of handsome 
Florida oranges has been small, the bulk being rusty 
or “horny,” and prices have been unsatisfactory to the 
growers. The average freight on a box of lemons from 
Florida to New York is fifty cents, while from Sicily 
the cost for transportation is but thirty-two cents, with 
duty amounting to as much more. The railroad 
charges from California on a similar package are eighty- 
seven and a half cents, but the cropin California is 
small, and as yet only specimen lemons have been 
seen here. Nearly three million boxes of lemons came 
into the United States from Mediterranean ports 
during last year. The lemon season with local dealers 
begins November 1, when the first new Sicily lemons 
are due, and continues the year through. While the 
over-importation of Mediterranean lemons last year 
has left a large supply of old stock on hand, there are 
just now no good lemons to be had here. During 
November of last year 120,000 boxes of new-crop Sicily 
lemons were sold in New York, but none have yet 
reached this port this season. The first cargo of Mes. 
sina lemons is, however, expected daily, and another 
steamer, carrying above 20,000 boxes of the same high 
grade, isdueinafew days. Thecropof Florida oranges 
this season is the heaviest known, a conservative esti- 
mate being 4,500,000 boxes, while it is believed by 
other authorities that 5,000,000 boxes will go out of 
that State. The weather in Florida during the sum- 
mer was highly favorable for the development of the 
fruit, and many young groves are coming into bearing 
for the first time. The fruit is ripening earlier than it 
has for several years past, and is reaching this city in 
heavy quantities, but prices are very low, due to decay 
Recently there arrived, be- 
sides large quantities of the fruit bound for other 
points, about 69,000 boxes, while but a few days previous 
42,000 boxes were thrown on this market. The heaviest 
receivers are the Florida Fruit Exchange, who sell the 
product of above 8,000 growers at auction. An average 
price of recent sales is $1.60, and this nets the grower 
but sixty-five cents a box on the tree, the return here- 
tofore having been about a dollar a box. Since the 
middle of September 25,000 boxes of Florida oranges 
have been sent to England by the exchange, with 
generally satisfactory results. 

HH 
Legal Uses of Photography. 

The legal uses of photography were shown by the 
testimony of Mr. Spencer, the photographic expert of 
Washington C. H. The case was the famous Stubble- 
field-Munford controversy, which has been dragging 
through the courts of Fayette County for years. The 
litigation involves 1,500 acres of the finest farming land 
in Fayette County. 

During Monroe’s administration this tract was willed 
by one of the old Munfords to his five heirs, and the 
present suit was brought on the deed of sale signed by 
them. The Munford heirs deeded the land to Stubble- 
field, who afterward sold parts of it to different parties, 
who have had to pay twice for their land by decision 
of court. 

The case the other day was an appeal asking a new 
trial in order that new evidence may be introduced. 
The new testimony is the photograph of the original 
deed of sale made by Mr. Spencer. All previous de- 
cisions have been made in favor of the Munford heirs 
on the ground that Anna Munford, one of the original 
five heirs, had never signed the deed to the Stubble- 
fields. 

The deed of sale, discolored and yellow with age, 
was taken to Mr. Spencer by the attorneys for the de- 
fendants. The closest examination failed to disclose 
any evidence of more than four signatures, and only 
the fact that the space for the fifth remained caused 
the attorneys to think that it had once existed. 

Under the closest watch of the clerk of the court, 
who could not allow the original to leave his hands, 
Mr. Spencer photographed the deeds. On the plate he 
saw traces of the signature, and, on enlarging the nega- 
tive ten times, the entire name was as plainly seen as 


. 
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when first written. The presiding judge was much in- 
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terested in Mr. Spencer’s evidence, and left the bench 
that he might wore closely examine the negatives.— 
Cincinnati Tribune. 
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Recipe for the Attainment of Old Age, 

“The reason I have lived so long and kept always so 
well and hearty,” said recently Miss Eliza Work, of 
Henrietta, N. Y., who will be 100 years old if she lives 
six weeks longer, ‘‘is because I never drank tea or cof- 
fee, and, above all, never got married.” 

Miss Work keeps house for her nephew, George W 
Lincoln, and keeps no help. She was born at 8t. 
Johnsbury, Vt., on January 8, 1794, and came to Mon- 
roe County eighty years ago with her brother. At the 
age of 91 she traveled alone to her native piace, and 
declares that she was not a bit tired, either going or 
returning. 

“T have done a big day’s work every day for more 
than ninety years,” she says, “and I expect to doa 
great many more. I have never had occasion to use 
spectacles yet, and my teeth are the same teeth I have 
always had. My brother lived to be 101, and would 
have lived much longer if he had never married. He 
drank coffee and tea, too. People who marry and 
drink coffee and tea ought not to expect.to live very 
long.” 
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A NOVELTY FOR THE MIDWINTER FAIR. 

Among the applications for permission to make 
novel exhibits at the coming midwinter fair in San 
Francisco is one by Edward M. Greene. It is a mam- 
moth seales of Justice. The figure of Justice is 150 
feet high. The cross beam of the scales she holds in 
her hand is 300 feet long. Each scale is a car capable 
of holding fifty people, who may be carried toa height 
of 288 feet. The whole arrangement is to be manipu- 
lated by machinery placed beneath the base of the 





statue. There is telephonic communication between 
each car and the engine room and everything may be 
regulated smoothly and quickly. The Chronicle thinks 
there is no doubt that the statue would makea unique 
display and might perhaps share the honors with the 
electric tower. 





The Search Light in Warfare, 

The Spanish cruisers Alfonso XII1., Conde de Vena- 
dito and Melilla steamed on the night of November 13 
near the Moorish encampment, not far from Melilla, 
and at about 11 o’clock suddenly illuminated the 
whole country around, taking the Moors by surprise 
and pouring shells upon them with unerring accuracy 
by the light of the powerful lamps. A terrible can- 
nonade continued from the ships and the forts the re- 
mainder of the night, and according to the report 
many were killed. The lights seemed to have terri- 
fied the Riffians fully as much as the destruction that 
followed, for they offered no opposition, but ran about 
like madmen seeking shelter in caves. 
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A Word to Mail Subscribers, 

At the end of every year a great many subscriptions 
to the various SCIENTIFIC AMERICAN publications ex- 
pire. 

The bills for 1894 for the ScteNTIFIC AMERICAN, the 
ScIENTIFIC AMERICAN SUPPLEMENT, and the ARCHI- 
TECT’S AND BUILDER’s EprTion of the SciENTIFIC 
AMERICAN are now being mailed to those whose sub- 
scriptions come to an end with the vear. Responding 
promptly to the invitation to renew saves removing 
the name from our subscription books, and secures 
without interruption the reception of the paper by the 
subscriber. 

PRICES. 


The Scientific American (weekly), one year................. $3.00 
Supplement of the Scientific American (weekly), one year. 5.00 
Architect's and Builder's Edition of the Scientific American 


SR I oeccdpaseopesctcceccesccsansonenne 2.50 
La America Cientifica, Spanish edition of the Scientific 
American (monthly), one year. ...............6scceeeceeees 3.00 
COMBINED RATES. 

The Scientific American and Supplement.................... $7.00 
The Scientific American and Architect's and Builder's Edi- 
iietiEREGtlbesdccccsscccescs socccaseounsenccess 5.00 
The Scientific Scientific American Supplement, | 
and Atchitect’s and Builder's Edition. ...................++ 9.00 


This includes postage, which we pay. Remit by 
postal or express money order or check to order of 
Munn & Oo., 861 Broadway, New York. 
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Treating the Sewage of a Large City. 

Glasgow is now resolutely grappling with its sewage 
problem, a difficulty which, sooner or later, every city, 
large or small, is compelled to face. The efforts to 
satisfactorily solve what has been aptly described as 
the puzzle of the sanitarian and the despair of the 
engineer may be viewed on broader lines of interest, 
says Industries, than on the merely local grounds con- 
nected with the municipal affairs of that city. For full 
half a century the legislators of Glasgow, though 
inactive, have been keenly alive to the importance of 
the problem. It is now nearly forty years ago since 
the opinions of Sir Joseph Bazalgette, Mr. Bateman 
and Professor Anderson were sought; while in 1874 
Sir John Hawkshaw, as royal commissioner, took the 
matter up, and reported fully on the whole scheme. 
Nothing, however, was done, and to this day—though 
the imperative necessity of action is as fully admitted 
ax fifty years ago—the Clyde remains, to put matters 
plainly, a huge open sewer—a fact which fully demon- 
strates itself with every recurrence of warm weather, 
more especially if accompanied by drought. 

Turning to the various modes now in vogue for 
sewage disposal, the first, viz., gravitation, is consid- 
ered quite impracticable for Glasgow, owing to the 
strenuous opposition offered all along the coast to any 
project which, by detracting from the amenity of the 


neighborhood, might in the least degree depreciate the | 


value of residential property. The second method— 


irrigation—is, for a variety of reasons, deemed hopeless | 


in Glasgow; while a third mode, viz., filtration, has 
been likewise discarded, on the ground of excessive 
cost. 

The only feasible course open to Glasgow appears, 
therefore, to be that of precipitation, and the first prac- 
tical effort to solve the problem by chemical treat ment 
will be watched with keen interest not merely by those 
locally concerned, but also by sanitarians of every 
shade of opinion throughout the kingdom. Parlia- 
mentary powers were sought and obtained in 1891, and 
some 80 acres of land at Dalmarnock were acquired for 
the erection of works capable of dealing with about 
one-fifth of the sewage of Glasgow. Mr. G. V. Alsing, 
who has had valuable experience at Bradford and Shef- 
field with the system adopted, was appointed engineer, 
and early last year the tender of Messrs. John Goldie 


& Son, contractors, for the sum of £45,000, was accept- 
The | 


ed, and the work is now in course of execution. 
mode in which the sewage will be dealt with may be 
briefly summarized as follows : 

On entering the works it runs direct into the catch- 
nits, where the heavier constituents are precipitated 
by gravity, and removed by the same agency into 
sludge tanks, whence in the form of cakes, moulded in 
presses by compressed air, it will be utilized as manure 
for agricultural purposes. The lighter and more aque- 
ous flow from the catch-pits will be lifted by centrifu- 
gal steam pumps into the mixing chamber, where the 


chemicals—sulphate of alumina and milk of lime—are | 


added for precipitation of the sewage. The liquid 
then passes into the precipitation tanks, twenty-four 
in number, each 45 ft. by 50 ft. by 6 ft. in depth, and 
with a capacity of 80,000 gallons. The work of separa- 
tion over, the fluid on the surface is emitted through 
self-floating valves—the invention of Mr. Alsing—into 
a corresponding number of aerating tanks of similar 
dimensions. The effluent is then discharged as a clear 
and colorless stream into the Clyde, after filtration in 
sixty filters covering some three acres of ground. 

When in full operation ten million gallons of sewage 
will be treated every 24 hours ; while provision is made 
for extensions capable of dealing with double that 
quantity. The total estimate, inclusive of land, 1s 
£100,000. The authorities of Glasgow have to cope 
with fifty million gallons of liquid sewage per diem, in 
addition to 1,000 tons of solid refuse; and any system 
which promises to aid them in their arduous duties 
and to purify the Clyde will be watched with keenest 
interest on all hands. This river at present isin a con- 
dition which most adversely affects the steamboat 
companies who make Glasgow their port. 
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Ten Miles Above the Earth. 

One of the most interesting experiments with bal- 
loons that has ever been undertaken was that of 
Messrs. Hermite and Besancon, at Paris-Vaugirard. 
They succeeded in sending a balloon to the unprece- 
dented elevation of 16,000 meters, or about 10 miles. 
There were no people in the balloon, but it carried a 
variety of self-registering instruments designed to 
record the temperature, the atmospheric pressure, etc. 
The little balloon was started on its lofty trip about 
noon, when the air was remarkably still and clear. It 
rose rapidly, and in three-quarters of an hour had 
attained an elevation of 10 miles, at which height it 
remained for several hours. 

It was there subjected to an atmospheric pressure 
only abeut one-eighth as great as that at the surface 
of the earth, and M. Hermite explains its floating for 
80 long a time at a constant height by supposing that 
the temperature does not vary sensibly with the eleva- 





pressure is lacking and where there remains no trace 
of water vapor. 

But toward 60’clock, when with the decline of day the 
temperature began rapidly to full, the balloon started 
back toward the earth, arriving with a gentle motion 
which did not disturb the instruments it carried, at 7:11, 
at Chanvres, near Paris-Vaugirard, from which it had 
started. 

The balloon was visible with a telescope during the 
entire time. It shone like the planet Venus seen by 
day. By means of a micrometer attached to an astro- 
nomical telescope the apparent diameter of the balloon 
could easily have been measured, and this would have 
furnished a means of calculating its altitude indepen- 
dent of the record of the barometer which it carried. 

The barometer and thermometer were furnished 
with automatic pens driven by clockwork, by means 
of which diagrams of the changes of pressure and tem- 
perature that the balloon experienced were obtained. 
At the height of about 7% miles the thermometer 
marked a temperature of 60 degrees Fahrenheit below 
zero. Then the ink in the registering pens of both the 
thermometer and the barometer became frozen and 
the records were interrupted. 

But, as the balloon continued to rise, the ink thawed 
again, and at the ten-mile level the automatic records 
were renewed. The temperature registered there was 
only about 6 degrees below zero. The increase of tem 
perature is ascribed to the effect of the unclouded sun 
heating the air in the basket that contained the instru- 
ments. The lowest record of the barometer was 103 
millimeters, or a trifle more than four inches. 

M. Hermite calls attention to the fact that the den- 
sity of the air at the height of ten miles, where the 
balloon remained during most of the afternoon, is less 
than that existing upon the plains of the moon, on 
the assumption that the atmospheric density on the 
moon is proportional to the force of gravity at the sur- 
face of that orb. 

If this is correct, then the instruments would have 
behaved about the same if M. Hermite had been able 
to place them on the moon as they did when he sent 
|them only ten miles above the earth.— Youth's Com- 
| panion. 








Oe 
Chinese Silver Ware, 

The extraordinary popularity of silver for ornaments 
in China is referred to thus by the American consul at 
Amoy: “Silver isto the Orient what gold is to the 
west. To the artist, the scholar, and the collector it is 
the king of all the precious metals. Its popularity is 
not due to its cheapness. Jade, which rivals silver in 
public esteem, is much more expensive than gold. 
There may be another reason for the small use of gold 
as an ornament by the Chinese. In designation of 
rank and title a gold button stands at nearly the bot- 
tom of the list. Then, on the other hand, golden yel- 
low is the imperial color, and none but those around 
the Son of Heaven are allowed to use it for wearing 
and other purposes.” Silver jewelry and curios in 
China are universal: the poorest coolie’s wife has 
usually silver bracelets and earrings. In curios and 
bric-a-brac the number of silver articles is legion. 

The greatest manufacturing center is Canton, but 
Amoy, Foochow, Nanking, and Pekin possess artists 





empire. One class of designs consists of miniature 
reproductions of features of daily life, and is adapted 
for earrings and watch charms. Among the most 
familiar objects are the pagoda, sampan (or native 
boat), junk, the sedan chair, the small-footed lady’s 
shoe, the Goddess of Mercy, the Celestial Poodle, the 
King of the Fishes, the sitting Buddha, the dragon, 
the flying serpent, the begging priest, the tiger, lion, 
horse, pig. buffalo, elephant, turtle, crocodile, monkey, 
cat, and dog. The largest does not exceed two inches 
in length, and they diminish to dainty little cbjects 
no larger than a grain of corn. The work and finish 
are admirable, the features and hair of the human 
beings and animals and the scales of the fish and 
crocodiles being reproduced with the highest care and 
skill. 

Another class consists of imitation cordage. The 
metal is solid, but the surface is so cleverly wrought out 
that at first sight each piece seems a rope, cord, or 
braid. Some areas fine as sewing silk, while others 
are as thick as clothes lines. The silver is alloyed with 
a small percentage of copper to increase its hardness 
and to allow the fine carving and engraving impossible 
in the softer substance of pure silver. These silver 
cords are used for bracelets, anklets, necklaces, belts, 
sword hangings, and horses’ harness. Though stiff, 
they are not rigid, and can be bent in every direction. 
A third class comprises household ornaments, such as 
mateh boxes, ash cups, joss sticks, bowls, sandal wood 
urns, plates for opium pipes, button boxes, and so on 
without end. They are of the same general type and 
about the same value as those made in America and 
Europe. A fourth class includes filigree work and 
tissues made from fine silver wire, and is marked by 
the highest skill and beauty. It is, and has been for 


and guilds whose workmanship is famous all over the ! 
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mens of it to Europe from Nanking. and in this manner 
aided in the after development of the guilds of Italy and 
France. The designs sometimes are warvelous. One 
from Foochow consisted of a bouquet, over which was 





loosely wrapped a silken veil. it was so perfectly 
made that the veil looked as if it might blow away at 
any moment. Through its flimsy folds the flowers and 
leaves were al! visible. Another artistic gem was a 
little bouquet in which ferns, lilies of the valley, and 
similar botanical beauties were perfectly photographed 
in metals. 

In selling his goods the Chinese merchant in silver 
ware gives the weight of the metal, its fineness, and its 
value as bullion, and then as a separate item the cost 
ofgthe workmanship. Thus a bill for a pair of corded 
bracelets was as follows: Silver (44¢ ounces 85 per cent 
fine), $4.20 (Mexican); workmanship, $2.15; total, $6.35 
(Mexican). The first item is mathematically correct, 
and can be depended upon as the intrinsic value of 
the material used in the manufacture. 
es a ee 

Natural Gas Supply. 


Pittsburg 

Concerning some new and large gas wells, whose 

supply is intended for Pittsburg. the American Manu- 
Sacturer says: 

The Swagler well No. 1, struck about a month ago 
on Jacob Swagler’s farm, in Somerset Township, 
Washington County, twelve miles east of Washington, 
Pa., is regarded as the largest gas well in the world. 
It belongs to one of those private lines laid by Pitts- 
burg manufacturers, and was drilled by the Mononga- 
hela Natura] Gas Company, which was organized four 
years ago with a capital stock of $1,000,000. It is 
stated that the gas started in the fifth sand, at a depth 
of 2,700 feet, and its roar was heard fifteen miles away. 
The drillers worked with cotton in their ears and com- 
municated by signs. The Monongahela Company had 
thirty-two wells in that field, but all were plugged, in 
order to use the product of this one great gusher. The 
Monongahela Company is composed of H. W. and 
David B. Oliver, of the Oliver Iron and Steel Com- 
pany, and some of the stockholders of the Republic 
Iron Works. A short time since the Somerset Town- 
ship leases of Monongahela Company, including but 
one well, the Swagler, was sold to the Philadelphia 
Company, and it is now sinking five other wells. 

About two weeks ago the Philadelphia Company, of 
Pittsburg, which virtually controls by lease and traffic 
arrangement the business of supplying natural gas 
fuel to private residences in Pittsburg and Allegheny, 
brought in its 918th gas well. This well is located in 
the Monroeville field, thirteen miles from Pittsburg. 
This company has eleven first-class wells in reserve, 
ten being located in South Buffalo Township, Arm 
strong County, twenty-eight miles north of Pitts 
burg. The company’s experts say natural gas will be 
found as long as oil, and its supply has been ample for 
thirty years, but it may have to be piped long dis- 
tances. The original gas fields of Murrysville and 
Grapeville, in Westmoreland County, are running low, 
but substitutes have been found, the drillers having 
made a complete circuit of Pittsburg within a radius 
of thirty miles during the last seven years. 
Simultaneous with the success in Washington 
County, south of Pittsburg, was the discovery of 
natural gas in a westerly direction in New Sewickley 
Township, Beaver County. This is about twenty 
miles distant from Pittsburg. At the usual depth no 
gas was found, and the well was drilled 500 feet deeper, 
when the gas forced its way to the surface with such a 
pressure—300 pounds—as to blow out the packing. 


Wooden Water Mains. 


A recent paper read before the American Society of 
Civil Engineers by Mr. James D. Schuyler, M. Am. Soc. 
C.E., on “The Water Works of Denver, Colo.,” con- 
tained some very interesting observations and figures 
relating to this subject. He states that 16 miles of 30 
inch wooden conduit were constructed in that work in 
addition to a considerable length of 44 inch pipe. Thie 
timber used was California redwood, and the 30 inch 
conduit was constructed to stand under a head of 185 
feet. We understand from the paper named that the 
total average cost of the 30 inch pipe was $1.36 per 
lineal foot, of which about forty-eight cents constituted 
the cost of trenching and back filling. A gang of eight 
to sixteen men laid from 150 to 300 feet of the same size 
conduit per day. These mains were composed of staves, 
dressed very smooth to cylindrical sides and radial 
edges, and were held to the cylindrical form by mild 
steel bands placed at a distance apart depending upon 
the head, but never exceeding 17 inches. The pores of 
the wood are filled with the water under pressure so 
that it oozes through toa slight extent, thus realizing 
the condition for permanent preservation. The pipe 
is framed in the trench and all handling in full size 
sections is avoided ; at the same time the interior finish 
is so smooth that the most advantageous conditions of 
flow are secured. 

Mr. Schuyler estimates that the use of thesa wooden 
conduits effected a saving of over $1,000,000 in this 








tion of the floating body after the latter has attained 
an altitude where seven-eighths of the atmospheric 


centuries, a favorite kind of work among the Chinese. 
There is but little doubt that Marco Polo brought speci- 


particular work. 
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THE BROADWAY CABLE RAILWAY. 

The spacious and handsome cable cars, as they 
now move up and down Broadway, are in marked 
contrast with the former horse cars, and when the old 
days of the Broadway stages are remembered, the 
transformation seems wonderful. Where there are no 
horses, no trolleys, no storage batteries, no visible 
means of propulsion, it becomes a question of interest 
as to where the power is generated, how it is transmit- 
ted, and how it is used in the propulsion of the cars. 

We have from time to time printed accounts of the 
progress of this great work, so that, so far as the practi- 





cal details of the working of the road are concerned, our 
readers have had an opportunity to become 
informed. Our diagram. shows the different 
loope of the cable. From 59th Street to 36th 
Street, the cars are propelled by cables run- 
ning from the 5ist Street power station; from 
86th Street to Bowling Green, the cars are 
propelled by cables running from the Houston 
Street power station; and from Bowling Green 
to the ferries, the cars are to be propelled by a 
loop running out of the Front Street power 
station. The several loops of the cables are 
‘lettered A, B, C, ete., om the diagram. The 
'loop at the Battery is a single cable, to which 
the cars from the main section will be trans- 
ferred 

The Houston Street power station is pro- 
vided with two pairs of duplicate engines, 
arranged for driving four separate cables, the 
loops B and C extending to Bowling Green and 
the loops Dand E extending to 36th Street. 
As will be seen by the diagram, these cables 
are in duplicate, so that should one fail the 
cars may be easily thrown in connection with 
the other, and the engines are arranged so that 
any loop may be driven by any engine in the 
station. The loops G fF, running out from the 
jist Street power station, are arranged in prac- 
tically the same way. The 5ist Street power 
station has already been described in these 
pages. The Front Street power station is not 
yet completed 

The Houston Street power station forms the 
subject of our engravings. It will be found 
dificult, on making a search at the corner of 
Houston Street and Broadway for the power 
station, to determine which of the corner build- 
ings contains the engines and boilers for driving 
the central loops of the railway. The building which 
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entirely across the engine room, and carrying another 
rope drum opposite the driving dram of the other pair 
of engines. This shaft is made in four sections, each 
end section carrying a 26 foot dram, already described, 
and one 9 foot drum, grooved for thirty-four 2 inch 
cotton ropes, which run from these drums over 32 foot 
drums on the cable-driving shafts. The 9 foot drums 
are connected with the shaft by means of friction 
clutches, so that these drums may be connected with 
the power or thrown out of gear at pleasure. 

The middle portion of this shaft is divided into two 
parts, which may be connected with each other, so as to 





make the shaft continuous, and each also carries a 
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THE FOUNDATIONS. 


9 foot drum. At the middle of the shaft is arranged a 
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As our readers are well aware, Mr. John D. Crim. 
mins, one of New York’s best known contractors, was 
the builder of the road, almost all of the material, 
both for street work and power plants, being furnished 
by the Pennsylvania Iron Works Co. Both the design 
of the road and its construction have been under the 
direction of Major G. W. McNulty, the engineer-in- 
chief. His assistants have been H. W. Brinckerhoff, 
in general charge of the office; N. 8. Latham, Aibert 
Carr, A. N. Connett, and G. F. Simpson, division 
engineers in immediate charge of construction ; M. W. 
Sewall, in charge of design of power plants, and C. I. 
Earll, in charge of design of track work, including 
grip and curve mechanism. 

The Third Avenue cable road, which has 
been in process of construction for several 
years, is now practically completed and was 
officially opened last week. Cars are now run- 
ning regularly on the upper portion of the 
road. This road differs from the Broadway 
and Seventh Avenue road in respect to its 
engines, cars, grip and grip-operating devices ; 
also in other important particulars. 
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Early Use of Petroleum, 

In a diary kept by one of the surveyors 
engaged in the survey of the Holland Land 
Company’s purchase, at the very beginning of 
this century, an entry occurs to the effect that 
near the headwaters of the Allegheny River, in 
New York State, was a spring, upon the waters 
from which, when conducted into shallow 
pools, would collect quantities of oil. This the 
Indians collected and used. For unknown 
generations the Indians held this spring in 
high veneration, believing it was a direct gift 
from the Great Spirit. They dried the oil by 
exposure to the sun, and made an ointment 
that they used to mix their war paint, as well 
as for remedial purposes. This ointment was 
the vaseline of the present day in its crude 
state, for the oil skimmed from the spring was 
crude petroleum. The old spring and a plot 
of ground one mile square were given to the 
Indians as a reservation, and is so held at the 
present time, being known as the Oil Spring 
Reservation. 

In after years, the enterprising whites col- 
lected the oil, and it was bottled and solid 
under the name of “Seneca Oil.” It had a 
wide reputation, and was eagerly sought by many, 





stands upon the northwest corner has every appearance , small engine, which is connected with each half of the 
of being an ordinary business building, and such it is! shaft by spur gearing. This engine is intended for 
from the ground floor tothe roof: but the structure | turning over either half of the shaft and the machin- 
below the ground floor differs materially from other | ery connected therewith for inspection and repairs. 
buildings on Broadway. [t has a double foundation, |The shafts which support the 32 foot drums carry at 
or rather, it has a foundation which is separate from | opposite ends cable drums for driving the cables which 
the foundations of the engines and machinery in the | run out into the street and propel the cars. Each 
basement. The smaller engraving shows the con-| half of the plant is furnished with two cable-driving 
struction of this. part of the building. It represents! shafts, each of which carries a 32 foot drum, taking 
one of the large steel colamns which support the super-| power from a 9 foct drum on the 20 inch shaft, and 
structure. It will be seen that it passes through the each cable passes four times around the pair of cable 
floor of the engine room and is entirely independent of| drums to insure the necessary friction for driving. 
this floor. By means of this construction any possible |The outgoing part of each cable passes around a 
vibration of the machinery is confined to the engine | sheave carried by a tension car in the lower basement, 


who extolled its merits in the most extravagant terms. 
Had it not been for the fact that the inquisitive whites 
| found a way to get petroleum from the earth by send- 
ing the drill down through the rocks, “Seneca Oil” 
would doubtless now be a popular medicine worth $1 





floor and not transmitted to the colamns which sup-| before running up to the conduit. Each tension car 


port the building. The engines, four in number, are 
supported on brick piers, rising from the bottom of the 
sub-cellar. The engines are arranged in two pairs, con- 
nected with the driving drums, as shown in the upper 


has arun of about 40 feet on a railway track laid in 
the sub-basement, and it is drawn in opposition to the 
pull of the cable by a weight of about 2 tons attached 
toa linch rope running up over a sheave attached to 


a bottle. —Pharmaceutical Era, Detroit. 

| The Ignorance of Children, 

| By the liberality of Mrs. Quincy Shaw I was enabled 
to make comprehensive studies in 1880 of a large num- 
| ber of Boston children just after they had entered the 
lowest grade of the primary school. Fourteen percent 
| of these six-year-old children had never seen the stars 
‘and had no idea about them; thirty-five per cent had 
never been into the country ; twenty per cent did not 
know that milk came from cows; fifty-five percent did 
not know that wooden things came from trees; from 
thirteen to fifteen per cent did not know the colors 
green, blue. and yellow by name ; forty-seven per cent 





portion of the front page engraving. The engines, ' the first floor of the building. All of the engines may 
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had never seen a pig; sixty per cent had never seen a 
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ROUTE OF THE BROADWAY CABLE RAILWAY, NEW YORK. 


which are 1,200 horse power each, were made by the | be run simultaneously, thus driving all four of the 
Dickson Manufacturing Company, of Seranton, Pa. | cables, or they may be run independently, or either 
The cylinders of these engines are 38 inches in diame- | set of cables can be run by either engine, thus allowing 
ter, the stroke 6) inches. Each engine of each pair | for any contingency. 

has a flywheel, and is arranged for connection witha! The Heine boilers, twelve in number, which supply 
rope-driving drum, common to both engines, by means | steam to the engines are placed in the rear basement. 
of a slot and key coupling. The engines are of syin-| They are of the water tube type, and are arranged in 
metrical design, but calculated more for strength and|two batteries of six each. Each boiler may be used 
efficiency than for beauty. They are of the Corliss | independently of the others. The coal used in the 
type, but with a modified cut-off. The driving dram | furnace is stored in bunkers under the street, and 
is 26 feet in diameter aud 5 feet wide. It is peocthel lentiiines bunkers are provided below the boiler floor. 
with twenty semicireular circumferential grooves for |The plant is provided with a complete electrical outfit 
receiving the 2 inch cotton ropes, which drive a drum | for lighting the engine and boiler rooms, as well as the 
of the same description on a 20 inch shaft extending’ rest of the building. 


robin; from thirteen to eiyhteen per cent did not know 
where their cheek, forehead, or throat was, and fewer 
yet knew elbow, wrist, ribs, ete. More than three- 
fourths of all the children had never seen to know them 
any of the common cereals, trees, or vegetables grow- 
ing. 

These subjects were chosen because most of them 
constitute the material of school primers or elementary 
instruction which this new science of ignorance shows 
must make mere verbal crain of much matter of in- 
struction. What idea can the eighteen per cent of 
children who thought a cow no larger that its picture 
get from all instruction about hide, horns, milk, etc. ? 
—Pres. @. Stanley Hall, in the Forum. 
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UNITED STATES LARGE CALIBER MORTARS. 

Among the: government exhibits at the Columbian 
Exposition, Chicago, were modern mortars, showing 
the many improvements which have been adopted 
within the last few years. We illustrate one of these 
~reat weapons, which was seen at the Fair, mounted 
oom & OCanet carriage. The old-fashioned mortar 
was about as simple a device for war purposes as 

iid be made, but not very accurate in its delivery. 
1: was chiefly operated by guesswork, and its results 
yere apt to consist more of noise than disaster. 

Che additions of modern machinery have greatly 
~ontributed to the accuracy of firing, and this now 
renders the weapon very formidable. By the use of 
 ydraulie eylinders the recoil is so taken up that the 
direetion of the shot is not disturbed by the recoil, 
while the elevating, lowering and revolving mechan- 
in is of such a nature that the aiming of the mortar 
is accomplished with the atmost rapidity and accu- 
racy. For harbor defense these mortars are of espe- 
cial value. It is believed that no vessel afloat could 
endure the explosion on its deck of one of the great 





UNITED STATES LARGE CALIBER MORTARS. 


shells which these mortars deliver. A 12 inch mortar, 
for example, throws a shell weighing over 600 pounds. 
It is hardly possible to plate the deck of a war ship 
sufficiently thick to withstand such a missile. 


Increase im the Height of Englishmen. 

Francis Galton has collected some interesting facts 
in regard to the effeet of athletics and improved phys- 
ical conditions during the last forty years on the phys- 
ique of the middle classes, 

When he was an undergraduate at Cambridge, from 
'S40 to 1844, although but 5 feet 9% inches in height, he 
Was taller than the majority of his fellows. In address- 
‘ng them he habitually lowered his eyes, and if in a 
‘rowd he could readily see over the heads of the peo- 
pie. Writing in 1893, he states that he no longer pos- 
SPSseg these alivantages. 

Altered social conditions, in his opinion, have helped 
‘0 improve the bodily powers of this class ; 
‘ch conditions, for instance, as more wholesome and 
*undant food, better cooking, warmer clothing, mod- 
‘ration inthe use of aleohol, better ventilated sleeping 
‘oolns, more change throngh vacations, and, lastly, the 








healthy lives led by women in their girlhood. One of 


Scientific American. 


the most striking sights in the city of London is the 
number of tall women that are to be found in the fash- 
ionable parks during the season. 

It is more particularly among the women of the upper 
classes that the improved conditions of the last two 
generations have left their mark, Women of 5 feet 6 
inches and 5 feet 8 inches are common, and it is not a 
very unusual occurrence to meet a woman of 5 feet 10 
inches and even 6 feet. A gentleman well known in 
London society states that when he became of age, 
twenty-two years ago, his sister, a tall and handsome 
girl, was the tallest girl among the visiting acquaint- 
ances of the family, and now she is overtopped by 
nearly every one of her younger lady acquaintances.— 
St. Louis Globe- Democrat. 





The Cause of Diphtheria, 


Diphtheria is due to a fungoid growth. Yet its mode 
of dissemination is still among the obscurities of sci- 
ence. Water does not seem to spread it, and, contrary 
to the general impression, it is uncertain whether bad 








drainage, unless by producing a low condition of the 
system favorable to attacks of any malady, has much 
connection with it. This was the opinion of Sir Wil- 
liam Jenner many years ago, and it is the conclusion of 
Dr. Thorne still. He connects it with the crowded 
condition of the board schools, where many of the 
“sore throats” for which the children are not kept at 
home are suspected of being something much more 
serious. At Enfield the spread of the epidemic was put 
upon the eats, whieh, ever since Darwin charged them 
with being accessory to the setting of the clover seed, 
have had the scientific eye steadily fixed upon them. 
The pets of one family carried the disease to another, 
just as they carry other infectious germs, and there 
seems, 80 a report to the local government board in- 
sinuates, good reason for believing that in some in- 
stances it may have been conveyed from horses, sheep, 
and even from fowls to human beings. The diph- 
theritic germs are so vital that they are known to have 
eommunicated the disease after lying inert for four 


years. 
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THE new Simplon tunnel from Brieg, in Switzerland, 





to Isella, in Italy, will be 1244 miles long. 
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The Loudest Noise Ever Heard. 

No thunder from the skies was ever accompanied 
with » roar of such vehemence as that which issued 
from the throat of the great voleano in Krakatoa, an 
islet lying in the Straits of Sunda, between Sumatra 
and Java, at ten o'clock on Monday morning, August 
27, 1883. As that dreadful Sunday night wore on, the 
noises increased in intensity and frequency. The ex- 
plosions succeeded each other so rapidly that a continu- 
ous roar seemed to issue from the island. The critical 
moment was now approaching, and the outbreak was 
preparing for a majestic culmination. The people of 
Batavia did not sleep that night. Their windows 
quivered with the thunders from Krakatoa, which re- 
sounded like the discharge of artillery in their streets. 
Finally, at ten o’clock on Monday morning, a stupen- 
dous convulsion took place which far transecended any 
of the shocks which had preceded it. This supreme 
effort it was which raised the mightiest noise ever heard 
on this globe. 

Batavia is 94 miles distant from Krakatoa. At Cari- 
mon, Java, 355 miles away, reports were heard on that 
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Sunday morning which led tothe belief that there 
must be some vessel in the distance which was dis 
charging its guns as signals of distress. The authorities 
sent out boats to make a search; they presently re- 
turned, as no ship could be found in want of succor. 
The reports were sounds which had come all the way 
from Krakatoa. At Macassar, in Celebes, loud expio- 
sions attracted the notice of everybody. Twosteamers 
were hastily sent out to find what was the matter. The 
sounds had traveled from the Straits of Sunda, a dis- 
tance of 969 miles. But mere hundreds of miles will 
not saffice to illustrate the extraordinary distance to 
which the greatest noise that ever was heard was able 
to penetrate. The figures have to be expressed in 
thousands. This seems almost incredible, but it is cer- 
tainly true. In the Victoria Plains, in West Australia, 
the shepherds were startled by noises like heavy can- 
nonading. It was some time afterward before they 
learned that their tranquillity had been disturbed by 
the grand events then proceeding at Krakatoa, 1,700 
miles away.—Sir Robert 8. Ball, in the Youth's Com- 
panion. 

{It must have taken over two hours for the sound to 
travel that distance.—Ep. 8. A.] 
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A Selentific Expedition Lost, 

The whaler Aurora, which recently arrived at Dun- 
dee, brings information of the loss of an Arctic explor- 
ing party. In June, 1892, two Swedish gentlemen 
named Bjorling and Kalstennius chartered a small 
schooner named the Ripple, at St. John’s, Newfound- 
land, and, along with a crew of three men belonging 
to St. John’s, set out to make scientific explorations of 
the fauna and flora of Greenland on the shores of Davis 
Strait. The west coast of Greenland was reached in 
safety, and the party was heard of last at the Danish 
settlement on the west coast in the sammer of 1892. 
Sinee then all trace of the party has been lost. The 
Dundee whalers were requested by the Swedish con- 
sul before leaving for this season’s fishing to keep a 
look out in Baffin Bay and Davis Strait, and make any 
inquiries as to where any trace of the missing party 


eould be found. ‘These instructions were attended to 


by the masters of the Dundee fleet, and while Captain 
Mackay, of the Avrora, was prosecuting early whale 
fishing in Baffin Bay he noticed a wrecked schooner 
on Carey Island, in the middle of the bay. A bvat’s 


crew was sent ashore, when it was found that the) 


schooner was the Ripple, in which the exploring party 
set out. No boats were on board nor were there any 
provisions, and everything seemed to indicate that the 


vessel had been abandoned. She was fast in the ice, 
Examination of the vicinity was made by the crew 
from the Aurora, with the result that in a cairn of 
stones the dead body of a man, believed to be one of 
the explorers, was found. Close by was another cairn, 
which contained manuscripts written in English. One 
gave instructions that the manuscripts should be for- 


warded to the nearest Swedish consul. The contents 
of the manuscripts have not been fully ascertained, 
but it is believed they indicated that the exploring 
party were endeavoring to make for the mainland, 
about 200 miles distant, and that they perished in the 
attempt. 


ero - 
Te Ceonmmect the Lakes with the Mississippi. 
The recent tour of inspection down the [Illinois River 
by several members of the Chicago Drainage Canal 
Commission resulted in a fresh impetus to the project 


Cultivation of the Chocolate Tree. 
Mr. J. H. Hart, the superintendent of the Royal 
Botanic Gardens, Trinidad, has recently been suc- 
cessful in transporting to Nicaragua a selection of the 
best varieties of Trinidad “‘ cacao.” Cacao seed soon 
loses its vitality, and can only be safely transported 
long distances by placing it in a suitable position to 
germinate and grow on the voyage. On April 25 of 
this year, Mr. Hart left Trinidad with a number of 
specially prepared cases containing plants, and seeds 
planted on the day of departure. The boxes in which 
the seeds were sown had not glass roofs, but were 
strongly latticed and covered with a movable sail- 
cloth cover which could be easily and rapidly fastened 
‘or unfastened, to give light, or to protect from wind, 
rain and sun. A frame covered with wire netting was 
| fastened inside each case, 80 as to press upon the 
surface of the soil, to prevent it shifting and causing 
the seeds to be disturbed. The seeds germinated ten 
days after planting, and on June 10 Mr. Hart reached 
his destination with more than 26,000 healthy plants, 
which were successfully put out in nurseries. A num- 
ber of cacao seeds were sown at Nicaragua to develop 
during the return voyage, and, upon arriving at Trin- 
idad, good healthy plants were obtained from ninety- 
eight per cent of the seeds planted. These plants 
included two species entirely new to Trinidad, and 
their introduction may eventually prove of great ben- 
efit to the colony. 
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The Mammoth in Alaska, 
At a recent meeting of the Geological Society, Lon- 
'don, reported in Nature, a paper was read consisting 
of notes on the occurrence of mammoth remains in the 
| Yukon district of Canada andin Alaska, by Dr. George 
M. Dawson, C.M.G., F.R.8. In this paper various re- 
corded occurrences of mammoth remains were noted 
and discussed. The remains are abundant in, if not 
strictly confined to, the limits of a great unglaciated 
area in the northwestern part of the North American 
continent, while within the area which was covered 
by the great ice mass which the author has described 
as the Cordilleran glacier, remains of the mammoth 
are either entirely wanting or are very scarce. At the 








of converting that stream into a great navigable water-! time of the existence of the mammoth the North 


way, connecting the lakes with the Mississippi. The 
members of the commission descended the stream in a 


steamer, met the inhabitants, business men and offi-! 


cials of the several cities and towns along the route, 


| American and Asiatic land was continuous, for an ele- 
vation of the land sufficient to enable the mammoth to 


reach those islands of the Bering Sea where these 
bones have been found would result in the oblitera- 


explained to them the nature of the great work under-! tion of Bering Straits. The bones occur, along the 
taken, removed objection to the enterprise that had northern coast of Alaska, in a layer of clay resting on 
been fostered by prejudiced statements and misrepre-| the somewhat impure “ground ice formation ” which 


sentation, and thus enlisted popular friendship for the 


successful carrying forward of the work. The com-| 


missioners saw enough to convince them that, in an 
engineering sense, the scheme is an eminently feasible 
one, provided that the co-operation of national and 
State authorities can be enlisted in its prosecution. 
There is now little doubt but that such co-operation 
will be secured. The pushing forward of the Henne- 
pin canal project, by government appropriation, and 


the contemplated expenditure of $6,000,000 for that) 
bly carried down from the highlands and deposited 


work, shows that the purpose eventually is to perfect 
a navigable system between the lakes and the Missis- 
sippi that shall bring into connection with eastward 
water transit both the upper and lower reaches of the 
great stream, by way of the Dlinois River and the 
drainage canal. 
dered navigable by a succession of dams and locks, 
but this has proved ineffective, for the reason that the 
dame arrest the flow of water and cause the silt to col- 


gives indications of stratification, and above the clay 
is a peaty layer. 

The author considered this “* ground ice” was formed 
asa deposit when more continental conditions pre- 
vailed, by snow fall ona region without the slopes 
necessary to produce moving glaciers. The mammoth 
may be supposed to have passed between Asia and 
America at this time. At a later date, when Bering 
Straits were opened and the perennial accumulation 
of snow ceased on the lowlands, the clay was proba- 


during the overflow of rivers. Over this land the mam- 
moth roamed, and wherever local areas of decay of ice 





arose, bogs would be produced which served as verita- 


| ble sink traps. The author considered it probable 
Hitherto the Illinois has been ren- | that the accumulation of “ground ice” was coincident 


with the second (and latest) epoch of maximum glacia- 
tion, which was followed by an important subsidence 
_in British Columbia. In the discussion of the paper, 


lect above them and thus fill up the bed of the stream. Sir Henry Howorth remarked upon the long and care- 
ted 


When the drainage canal shall have been comple 
there will be a powerful flow of lake water through the 
river into the Mississippi. In order to make way for 
this, the dams must be removed. There will bea suffi- 
cient volume of water to sweep onward the silt and 
maintain achannel 14 feet in depth, it is claimed by 
competent engineers. Thus will be opened a navi- 
gable connection between Lake Michigan and the 
Father of Waters that will result in Western transpor- 
tation changes of undoubtedly important possibilities. 
-~N. W. Lumberman. 
—->+ ee 
Smeke Prevention in Massachusetts. 

The last Legislature of Massachusetts passed a law 
regulating the smoke nuisance in the large cities. This 
law provides that in cities of over 300,000 inhabitants, 
after July 1 of the present year, no person should “ use 
bituminous coal for the purpose of making steam in 
boilers in any building, unless the furnace in which 
said coal is burned is so built or equipped that at least 
75 per cent of the smoke is consumed or otherwise pre- 
vented from entering the atmosphere.” The penalty 
was fixed at not less than $10 nor more than $100 for 
each week during which the violation of the law should 
continue. 

It is to be hoped that other States will enact similar 
laws. It is an easy matter to prevent the smoking of 


furnace fires, and there is also economy in burning the 
smoke, which, as everybody knows, is composed of fine 
coal, which is allowed to eseape before it has been 
properly acted upon by the oxygen of the air. 


ful survey of Northwest America which has been made 
by the author, and upon the value of the conclusions 
which he has come to; first, in regard to the absence 
of ancient glaciation in Alaska and its borders; 
| secondly, in regard to the existence of a great glacier 
in the Cordilleras, whose products are quite independ- 
ent of and have nothing to do with the Laurentian 
drift; and thirdly, in regard to the distribution of the 
mammoth. 

It was a new fact to him, and one of great impor- 
tance, that mammoth remains had oceurred in Una- 
|laska and the Pribylov Islands in Bering Straits, prov- 
jing that in the mammoth age there was a land bridge 
| here, as many inquirers had argued. It would be 
| very interesting to have the western frontier defined 
| where the mammoth remains cease to be found. It 
would be very interesting to know bow far south on 
the west of the Cordilleras the true mammoth, as dis- 
tinguished from Hlephas Columbi, has occurred. Re- 
garding one conclusion of Dr. Dawson’s, Sir Henry 
could not agree with him, namely, about the age of 
the strata of ice sometimes found under the mammoth 
beds in Alaska, as they have been found in Siberia. 
The speaker was of opinion that this ice had accumu- 
lated since the beds were laid down, and was not there 
when the mammoth roamed about in the forests where 
he and his companions lived. 

Humus and soil cannot accumulate “pon ice except 
as a moraine, and there are no traces of moraines or of 
great surface glaciation in Alaska and Siberia. Nor 
could either the flora or fauna of the mammoth age 








| have survived conditions consistent with the accumu- 
lation of these beds of ice almost immediately below 
the surface, or consistent with their presence there. 
The speaker considered that these beds were due to the 
filtration of water in the summer down to the point 
where there is a stratum of frozen soil, through which 
it cannot pass and where it consequently accumulates, 
freezes, raises the ground, and in the next season grows 
by the same process until a thick bed of ice has been 
formed. The evidence goes to show that the present 
is the coldest period known in recent geological times 
in Siberia and Alaska, and that the period of the mam- 
moth and its companions was followed and not pre- 
ceded by an Arctic climate where its remains occur. 
Dr. H. Woodward remarked that the most interesting 
point in Dr. Dawson’s paper was the mention of the re- 
mains of mammoths on the Aleutian Islands, proving 
that this was the old high road for this and other 
mammals from Asia into North America in Pleistocene 
times. 
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(The Aluminum Flashlight. 

In a communication to the London and Provincial 
Photographic Association, T. Bolas says: Aluminum 
has a much higher kindling point than magnesium, 
and, consequently, when aluminum filings are blown 
or dusted through an ordinary flame, they do not 
ignite, as they are not in the fleme sufficiently long to 
become heated through. Again, aluminum, if heated 
in a crucible to a white heat, scarcely oxidizes, as the 
metal does not boil at this temperature, and a very 
thin film of oxide protects the surface. Magnesium 
would boil and blaze in a white hot crucible, as the 
vapor would burn. 

If, however, we take the fine powder of aluminum, 
now so largely sold as a “silver” bronze, and blow or 
dust this through a flame, it becomes heated to the 
igniting point, and, weight for weight, yields a more 
pow light than magnesium. 

The ¢ommercial aluminum bronze powders contain, 
however, a trace of greasy material, which prevents 
the grains readily separating, and, if the powder con- 
taminated with grease is blown through a flame, or 
used in an ordinary flash lamp, it tends to blow through 
in clots, and a large proportion escapes combustion. 

This grease may be driven off or destroyed by heat- 
ing the bronze powder to about the melting point of 
zine; and, for operating on a small seale, it is sufficient 
to heat it ina test tube overaspirit lamp. The powder 
which I bring before you to-night has been thus heated, 
and it is readily blown about by the slightest breath. 
It ignites readily, and burns completely when used 
in an ordinary flash lamp ; indeed, it burns more com- 
pletely than does magnesium dust, as it is impractic- 
able to use magnesium in an extremely fine state of 
division, owing to its tendency to oxidize spontaneously. 
Aluminum, on the other hand, can be stored in a 
minutely fine state of division without fear of deterio- 
ration by oxidation. 

One incidental advantage of aluminum over mag- 
nesium is the non-irritating character of the fumes of 
oxide ; magnesia, on the other hand, being an irritating 
alkaline earth. 


New Use of Oxygen. 

If there is one point more strongly impressed than 
any other upon thetyro in the use of oxygen and hydro- 
gen, it is that he must be most careful to prevent any 
possible admixture of the two. The advice is most 
desirable, although it is well known that for explosion 
to take place the proportion of the mixed gases to each 
other must be within certain well-known limits. Out- 
side those limits no explosion will take place. The 
knowledge of this fact underlies the novel application 
we refer to. At Huddersfield, Brin’s Oxygen Com- 
pany have erected oxygen plant for the purpose of 
supplying that gas to mix with the illuminating gas to 
be issued to the public. About six per cent is added 
just before it enters the station meter, and is then 
stored in special holders. The corporation gas is 
enriched to the extent of five and a half candle power 
by this addition, a fact which is most singular when it 
is remembered that atmospheric air is looked upon as 
a deleterious adulterant of ordinary coal gas.—Br. 
Jour. of Photo. 
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Vanadiferous Oi). 

This oil, of slight density, varying between 1°15 and 
1°20, is of a fatty appearance and contains 51°52 per 
cent of volatile matter. The percentage of hydrogen is 
much lower than that of the vanadiferous oil recently 
discovered in Argentina by Mr. Kyle, and carbon and 
nitrogen show a larger percentage. The most interest- 
ing feature of this oil is the presence, in the ashes, of 
a large proportion of vanadic acid in the shape of alka- 
line and metallic vanadates. It also occfirs free in this 
oil, and may be extracted by washing with ammoniacal 
water. A quantitative analysis gave a percentage of 
0°24 of vanadiec acid in the oil and 38°5 per cent in the 
ashes. As the oil is abundant, some important appli- 
cations of vanadium may be looked for if the proper- 
ties of the metal are found to be commercially valu- 
able,—M. A. Mouriot, 
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The Porosity of Glass, 

Some interesting experiments going to show that 
glass is more porous, under some conditions, than it 
has hitherto been considered, have been carried out by 
Messrs. E. Warburg and F. Tegetmeier. These experi- 
ments are described by Professor W. Chandler Roberts- 
Austen as demonstrating the possibility of producing 
eventually a degree of porosity in vitreous bodies 
which will admit of the passage of elements having 
comparatively small atomic volumes ; while other ele- 
ments having larger atomic volumes are strained off; 
thus oceasioning a mechanical sifting of the elements. 
A receptacle was divided into two compartments by a 
sheet of glass, which could be several millimeters thick. 
Sodium amalgam was placed on one side and pure 
mercury on the other ; the whole was then heated to the 
moderate temperature of 200° C , at which the glass be- 
comes slightly conducting. The positive and negative 
wires from a Plante battery were then respectively 
placed in connection with the contents of the two com- 
partments ; and it was found at the end of 30 hours that 
a considerable quantity of sodium had passed into the 
mercury through the glass, which had nevertheless pre- 
served its original weight and transparency. 

A CARBONIC ACID MOTOR. 
BY GUSTAVE MICHAUD, 8C.D., COSTA RICA. 

This little apparatus derives its power from self-com- 
pressed carbonic acid. I devised it to illustrate Pascal’s 
principle as well as many other chemical and physical 
phenomena. It is easily made; some of my pupils 
constructed it in less than an hour with materials ob- 
tained from the apothecary. If made of the dimen- 
sions I give below, it will oscillate for three or four 
hours without being reloaded. Its various parts are as 
follows : 
One glass tube, T, about 26 in. long and ¥Y in. bore 
(cost about three cents). Two glass tubes, E, 6 in. 
long each; 4% in. bore (cost about two cents). Two 
rubber stoppers, K, each with two holes (cost about 
fifteen cents each). Ifcork stoppers are used the ex- 
pense is much reduced, but a set of round files (rat 
tails) or a cork borer will be necessary to bore holes 
in the cork. T'wo rubber tubes, I, about 4 in. long, 14 
in. diameter (cost about ten cents). One rubber tube, 
R, about 19 in. long, \ in. diameter (cost about ten 
cents) . A -pieee of wood, A, shaped in the form ofa 
quadratic prism; size 1 x 1x2 in. Two pieces of 
sheet iron, 8; size 144 x 2in. Twopieces of marble 
the size of a nut, each wrapped in a piece of linen. 

To make the apparatus, take the glass tube, T, intro- 
duce each of its extremities through the holes of the two 
rubberstoppers, K, place the rubber tubes, I, on each of 
the ends of the tube, T; take a needle with common 
thread and sew the piece of marble wrapped in its linen 





Two 9 or 10 oz. bottles, B, with wide mouth. | 


Scientific Awerican. 


EXPERIMENT ON THE TENSION OF LIQUID FILMS. 

Take a lamp chimney of conical form, that is to say, 
wider at the bottom than at the top, wet the interior 
with soapsuds, and then drain in order to get rid 
of the liquid in excess. Then, holding the chimney 
upright, dip the wide end in the soapsuds. Upon re- 
moving it, it will be found that, toward this ex- 
tremity, a film of soapsuds has formed in the interior. 
Now place the chimney horizontally, and the liquid film 
will be observed to set itself in motion, and in a mo- 
ment reach the narrow extremity of the glass, This 
phenomenon is due to the elastic tension of the film, 
which might be compared to a distended membrane 











EXPERIMENT ON THE TENSION OF LIQUID FILMS. 


of rubber, which contracts as soon as the traction 
upon its edges diminishes. Now here the traction be- 
comes feebler and feebler in proportion as the diame- 
ter of the glass diminishes. Instead of a single film, a 
second may be formed as soon as the first has moved 
a slight distance from the wide end of the chimney. 
and then, successively as many films as may be de- 
sired. All will be observed to set themselves in mo- 
tion and travel toward the narrow end, as if they 
were chasing one another.— TL lllustration. 
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Blackening of Incandescent Lamp Bulbs. 

I have repeatedly noticed (writes Mr. W. Stuart-Smith 
in the Electrical World) discussions as to the cause of 
blackening of incandescent lamp bulbs. The latest 
theory seems to come from France, and is to the effect 
that residual oxygen in the bulb, together with that 
which was occluded in the filament, attacks the carbon 





to the free end of the rubber tubes, I. Take the piece 

of wood, A, nail on each side of it a piece of sheet iron, 

8. Out of the central part of the piece, A, saw a 

cleft perpendicular to the metallic sheets, 8. Press 

the center of the tube, T, in this cleft, and keep’ 
it in place by means of two pieces of wood screwed 
on the top of the piece, A. 

Pass the tubes, E E, through the holes left empty in 
the stoppers, so that the length of the part to be con- 
tained in the bottle be equal to half of the 
height of the bottle. Connect the tubes, 
E E, by means of the rubber tube, R. After 
putting it in place, cut a small hole in its 
central part, O. Last, stop one bottle with 
either of the two stoppers. 

To set the apparatus in motion, fill half 
of the unstoppered bottle with a mixture of 
one volume of hydrochloric acid with one of 
water. Stop it, keeping meanwhile the 
whole apparatus in a vertical position, and 
place it at once on a box or any other stand, 
five to eight inches high. 

The occlusion of the rubber tube, R, by 
the pressure of one of the pieces of sheet 
iron, 8, will prevent the escaping of the car- 
bonic acid, and the pressure of this gas will 
drive the liquid from the lower to the upper 
bottle through the glass tube, T. Mean- 
while, the gas contained in the upper bottle 
will escape through the hole, O, made in 
the center of the rubber tube, R. If the 
center of gravity of the apparatus is not 
much above its oscillating axis, the upper 


tion by coming in contact with the comparatively cold 
glass, depositing the carbon and leaving the oxygen 
free for a repetition of the process. It has been some 


and forms carbonic oxide, which undergoes dissocia- | 
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tively rapid. Carbon, when cold, is a very stable sub 
stance, and its vapor density very low ; but at the high 
temperature of the white-hot filament vaporization 
must be comparatively rapid and the vapor density re- 
latively great. As the hot vapor comes in contact with 
the cooler glass it will deposit, and thus vaporization, 
instead of stopping, as would be the case if the glass 
were the same temperature as the filament, continues 
while the lamp is burning. When the lamp is ex- 
tinguished the vapor in the globe must deposit on the 
glass until the definite density of the vapor of the cold 
carbon is attained. The more rapid blackening when 
the lamp is new may be due in part to the better con- 
aensing action of the clean glass, and it may be due in 
a greater part to the fact that some portions of the fila 

ment are more easily volatilized than others, and the 
action consequently more rapid while these are being 
thrown off. 


A New Fertilizer. 
In tallow melting establishments—and there are 
a score of them in the city of New York—a large 
amount of refuse, so-called “tank water,” is thrown 
away. It contains a valuable element, gelatine. A 
patent has lately been granted to Michael A. Gol- 
seieff, of this city, for a method of utilizing the above 
waste product. It consists iu partially evaporating 
the tank water and then combining it with quick- 
lime in the proportion of one and one-half parts of 
lime to each part of water remaining in the refuse after 
the evaporation. The mixture is then allowed to ex: 
pand and dry, when it is reduced to a powdered state, 
and is useful as a fertilizer, containing, as the patentee 
claims, from seven to twelve per cent of ammonia 
and from forty to sixty per cent of lime. If the new 
process should be found practicable for adoption by 
the various tallow melting manufactories, then a waste 
refuse of to-day will be made useful, and what is now a 
nuisance to public health will be abated. 
——_—_-—_ + +e. =~ 
Colors of Ancient Egypt. 
The pigments used by the ancient Egyptians 4,000 to 
6,000 years ago were few and almost all represented 
what have been called primary colors. Red seems to 
have been most used in the outside decoration of build- 
ings. Giving results of an investigation of Mr. Flinders 
Petrie’s specimens, Mr. W. J. Russell states that the red 
pigment was a ferric oxide, an oolitic hematite, with a 
little clay, the proportion of ferric oxide varying from 
70 to 80 per cent. It was a natural pigment, unaffected 
by sunlight, heat or acids. Another color wasa duil 
yellow, and this also consisted of oxide of fron, com- 
bined with aluiina, lime and some water—being essen- 
tially a kind of colored clay. A reproduction of the 
mixture was fadeless in light, but was changed by heat 
| An orange about 4,000 B. C., by one of the first pyramid 
| builders, was a mixture of the red and yellow. The 
|maker mixed his colors with gum, A very bright yel- 
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years since I have paid attention to chemical matters, | low contained arsenic, and was in fact orpiment, which 


but, unless I am mistaken, cooling as above would not| is now produced artificially. 
|mineral called chrysolite ; but in later times a kind of 


cause dissociation, and the above explanation cannot 
be the correct one. It seems to me that a portion of 
the action at least must be due to the following cause : 
It is well known that all substances in the solid or 











Beaten gold was the 
| glass or frit colored with oxide of copper was used, and 
gave various shades. It could be rubbed downin a 
mortar, and was probably applied with gam. The 
white pigment used was sulphate of lime, 
known also as gypsam and alabaster. A 
‘pale pink color contained 9 per cent of 
sulphate of lime, the rest being an organic 
compound believed to be madder. 


-* 
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Transportation of Liquid Air, 

In connection with the fortheoming lec- 
tures at the Royal Institution on “Air, 
Gaseous and Liquid,” it may be mentioned 
that Prof. Dewar has successfuliy conveyed 
a considerable quantity of liquid air from 
London to Cambridge. The liquid air was 
carried in one of the double glass, vaccum 
jacketed flasks, the space between the inner 
and outer flask containing nothing but 
extremely attenuated mercurial vapor, to- 
gether with a little liquid mereury. On 
pouring liquid air into the inner flask its 
outer surface is rapidly covered with a mer- 
curial film of extreme thinness, forming a 
reflecting surface highly impervious to radi- 
ant heat. As soon as this is formed the 
whole apparatus is packed in solid carbonic 








bottle will fall after receiving little more 

than half of the liquid contained in the 

lower one. Then the change that takes 

place in the occlusion of the rubber tube, R, by the 
pieces, § 8, will cause a repetition of the same phe- 
homena in opposite direction. 

If you wish the apparatus to cease its motion for a 
while, without waste of chemicals, place any heavy 
body on the lower bottle, which will then completely 
empty itself into the upper bottle and all chemical ac- 
tion will cease, as the marble is never in contact with 
the liquid in the upper bottle. 

When made of the dimensions which we give above, 
its working expenses will be about one-eighth of a cent 
ber hour, cost of the hydrochloric acid consumed. 








A CARBONIC ACID MOTOR. 


liquid form give off vapor, in fact, are surrounded by 
an atmosphere of their own vapor. 

If the substance is confined in an airtight space the 
vapor density is definite for every substance and for 
every temperature, but varies greatly with the tem- 
perature, being much greater for high temperatures. 
For a given substance and a given temperature the 
vapor density will be the same, no matter what other 
gases may be present ; but if other gases are present in 
considerable quantities, considerably more time will be 
required for the density to reach its maximum value. 
In a vacuum, on the contrary, the action is compara- 





acid, which at once freezes the liquid mer- 
cury, arrests the deposit upon the mirror, re- 
duces the mercurial vapor to an infinitesimal 
quantity, forms an almost perfect vacuum, and sup- 
plies an envelope 80 degrees below zero. Thus protected, 
the liquid air reached Cambridge. The protective 
power of the high vacuum and the mercurial mirror 
will be better appreciated if it be borne in mind that 
the difference of temperature between liquid air and 
solid carbonic acid is the same as between ice and boil- 
ing water. 


- 
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THREE routes fora cable line to the Sandwich islands 
have been surveyed, and each is said to be practic- 
able. 
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Blectricai, 


ELEcTRO - MAGNETIC RECIPROCATING 
Moror.—Kichard Threlfall, Bayswater Road, Darling- 
hurst, Sydney, New South Wales. A bi-polar electro- 
magnet is, according to this improvement, provided with 
yoth magnetizing and demagnetizing coils on each polar 
extremity, and « rotary commutator is provided with 
four sets of contacts, two for each end of the magnet, 
for controlling “the current pessing through the magne’ 
ising and demagnetizing cofis, thereby asing the current 
to produce a direct reciprocating motion, inafead of first 
a rotary, to be afterward changed to reciprocating by 
cranks or other mechaniem. The combined mechani- 
cal an‘ electrical efficiency is also designed to be greater, 
the parts fewer, the friction less, an the construction 
more simple than apparatus at present employed. 





Rallway Appliances, 


Freient Car Firtine. —Archie J. 
Sneed, Jr., Canton, Miss. This is an adjustable attach- 
ment for supporting boxes, crates, etc., containing fruit 
and other merchandise, and consists of raile adapted to 
be fastened on the car floor, standards being held ad- 
justably on the rails, and cross bare sliding in the stand- 
aris. The device is very simple and readily removable 
atany time when it ie desired to use the car for general 
purpores 

REFRIGERATION AND STORAGE.— 
Charles 8. Hardy, San Diego, Cal. This invention ap- 
plies to devices for ase in railway cars, steamboats, 
ships, warehouses, dwellings, etc., and especially for 
places where it is desired at times to use the room for 
storage without refrigeration. The ice box, refrigerating 
chamber, and air flues are so arranged that the air cir- 
culation will be nniform, the foul gases being absorbed 
and carried away by the water flowing from the melting 
lee. The ice boxes are adapted to be conveniently 
cleaned, and may be folded at the top of the storage 
chamber when refrigeration is not desired. 


REFRIGERATOR CAR.-——-Two further pa- 
tents have been granted the same inventor, embracing 
additional improvements in line with the above inven- 
tion, one of them providing better means for hinging and 
supporting the folding floor or bottom of the ice box, 
and fastening it to the ewinging side sections when in 
pormal or folded position, the bettom and one side of 
the box being adapted t fold against the end wall and 
reof of the car. The other invention embodies an im- 
provement consisting in connecting the floor and one of 
the swinging side sections of the ice box by seach means 
awl in such manner that, while permanently attached to 
each other, they are yet flexibly connected so as to be 
adapted to fold and unfold, and one to support the 
other tp aoch operation 


REFRIGERATOR CAR.—Perd A. Barker 


Scientific American. 


RECENTLY PATENTED INVENTIONS. le machine for conveniently and rapidly forming the | riegated colors, as hitherto, is provided for by this inven- 


eyes for umbrella ribs and securing the eyes in place on 
{the ribs. It comprisesa revoluble die for bending the 
wire to form the eye, a stationary female die and a recip- 
rocating male die or punch for pressing the rib end onto 
the eye shank to fasten the eye in place. 





Agricultural, 


Potato DieeER.—Daniel J. MeDou 
gall, Dewdney, Canada. In this machine the potatoes 
are gathered by a shovel, and a dirt separator delivers 
the potatoes to a carrying drum, by which they are deliv- 
ered upon a sorting screen or sieve, the shovel, separatcr 
and drum being adjustable, and the mechanism being 
driven from the supporting wheels as the machine is 
drawn along. Beneath the sorting screen or sieve is a 
box to receive the potatoes and a platform for a recepta- 
cle for potatoes too large to pass through the screen. 


RAKE AND LOADER.—Jesse 8. Byers, 





the machine while it is being passed up to the wagon. 
Wire BAND CuTTER.—Joseph Sinde- 





be worn on the hand for cutting the wire bands of grain 
| handles before the grain is fed to a thrashing machine. 


| 1t comprises a strap, with hole to receive the thumb, to 


| be bustles conte’ GUSH eee ete 
| a knife or blade, which enables the operator to feed the 
machine and at the same time sever the band without 
danger of cutting himself. 





Miscellaneous. 


SEwine MAcHINE FEED.—Victor Le- 
conte, pére, Paris, France. To facilitate the commence- 
ment of work in the manufacture of heavy goods is the 
especial design of this improvement, which comprises 
the employment of a novel form of feed claw, operated 
by cams in unison with the feed wheel. The invention 
also comprises an improvement in the feed pressure, 
which, in combination with the feed claw, prevents slack 
sewing, a brake arrangement being also employed to pre- 
vent the too free movement of the feed wheel and enable 
the machine to be readily driven by hand. 


FIREARM.—George H. Garrison, Sumas 
City, Washington. In combination with an ejector and 
a spring-controlled hammer, on which operates a cock- 
ing slide, is an ejector lever whose upper end bears 
against the ejector, a link or hook being pivotally con- 
nected with the lever, while a cocking tumbler ful- 
crumed upon a fixed support is pivotally connected 





and Fred A. Reynolds, Loe Angeles, Cal. This inven- 
tion provides a special form of construction adjustable 
t® form an ice box, or adapted to be folded to leave the ' 
interior of the car unobstructed. It consists of remov- 
able partitions and a removable ice rack hinged to the 
bottom of one of the partitions am! arranged to be | 
folded between the partition and the side of the car. A | 
doer is provided in each partition w allow access from 
the interior of the car te the lee box, when the latter is | 
1a was, and the necessary drip pane are bailt with the | 
car and remain in position when the side walls of the | 
ice box are folded out of the way 


Gouarp Rar.—Lewis J. Baker, Mari-| 
etta, Minn. Thie a device for ose on bridges, curves, 
trestion, etc., to keep the wheelk on the raile in case of 
the epreading of the track or the breaking of a rail. It 
consists of a rail provided with a guard member inclined 
lnwardly toward the inner face of the head of the rail, | 
and formed with a bearing face at its upper end, adapted 
to be engaged by the flange of the wheel as it cants In- | 
wari, the peculiar arrangement and connection of the | 
goard rail with the main rail being such that the guard | 
rail will not cant ot be bent over by the lateral strain of 
the inner face or flange of the wheels. 


Hayy WuHeeEet Fur Car BRAKEs.— 
Frank. J. Pfenigar, Bay City, Mich. The attachment of | 
a hand lever to the wheel in such a way as to permit | 
the ase of the wheel in the ordinary manner at all times, | 
and also allow it tw be turned by the lever when desired, 
ia provided for by thie improvement. The brake wheel 
has an sunular toothed ring inside the rim on ite upper 
face, there being a finger space between the ring and 
rim, and « lever joornaled om the wheel shaft has a 
hinged men: ber with a dog or claw to engage the toothed 
ring, the hinged member Leing constructed to swing 
back from eagagement with the rim. 





Nechanical. 


Batt. BeEarine. —Olaus B. Jacobs, 
Fremont, Washington. In a fixed box a series of rings 
oppositely beveled forun V-shaped annnlar recesses hold- 
tug ballin which preject beyond the rings and space them 
from the box, the rings being adjustable and their move- 
ment pressing the bails outward! into direct contact with 
the box, This bearing, introdaced between the periphery 
of the shaft or axle and the box, is designed to reduce 
friction and wear toa minimam, and the wear is readily 
taken ap between the rings, balls, and box. 


Rop Heaptne Macuine.—Daniel M. 
Redmond, Philadelphia, Pa. This is a machine for rap- 
Wily and securely fastenmg heads or tipe on the outer 
ends of rods used to make key rings and other articles. 
It comprises a reciprocating die with a central recess i 
branch recesses leading therefrom, a second die sliding 
trward and from the reciprocating die and having re- 
ceases registering with ite recesses, a rod carrying the 
second «ie, and a cam for moving the rod apward to 
bring the rod and head held on the second die im contact 
with the reciprocating die. When the two dies are moved 
toward each other, the sides of the head or tip are com- 
pressed to fasten it onto the rod. 


Maxine Eves oy UMBRELLA Rips. — 


with the cocking slide and the cocking link. The im- 


provement is especially designed for double-barreled 
breech-loading guns, and provides for the automatic ejec- 


| tion of the shelle and. the simultaneons and automatic 


cocking of the hammers when the barrels are brought in 
position for the shells to be ejected. 


Cirock WINDING MECHANISM. — An- 
drew J. Hopewell, Edinburg, Va. This mechanism 
comprises a wind wheel operating an air-forcing device, 
a pneumatic wheel having buckets or blades and a pipe 
leading from the air-forcing device and discharging into 
or against the buckets or blades, while connected there- 
with is a mechanism for operating the winding shaft of 


the clock from the pneumatic wheel. The apparatus | 


may be arranged for conveniently and automatically 
winding spring or weight actuated clocks. 


WInpbow. — Gustav Thiel, Medford, 
Wis. This improvement consists of a sash frame carry- 
ing the window sashes and mounted to turn in the win- 
dow frame, whereby the window can be readily reversed 
to facilitate cleaning the panes and sashes on the inside 
and outside. The window frame has central pivots on 
which the sash frame is hung, there being boards hinged 
to the top, bottom and sides of the window frame on the 
inside to engage the sash frame and lock the latter in 





PREVENTING MOISTURE ON WINDOWS. 
—Benjamin D. Ayars, Jr., Chester, Pa. This inventor 
has provided an impr t designed to canse a current 
of cold air to move down the inner surface of the 
window glass, preventing the contact therewith of the 
moist warm air of the room. A narrow opening of the 
width of the window admits the outside air at the top, 
the air being directed downward by an adjustable de- 
flector, while a similar opening at the bottom creates a 
vertical draught, the bottom opening being preferably con- 
nected with a pipe leading to the dranght flue of a fur- 
nace 


Surp’s Huti.— Patrick O’Brien, St. 
John's, Newfoundland. The bottom of this vessel is con- 
vex from the stem to the stern and concave from the keel 
to a sharp-edged bilge, while from the bilge to the top of 
the hull the sides prevent an outer convex surface at the 
stern, the portions being outwardly flared. 
The hull is designed to minimuze drifting leeward, and 
to facilitate the attainment of the highest speed, while 
affording a stable construction. 


PHOTOGRAPHIC RETOUCHER.—James 
R. Dake, Medford, Wis. This device has a tabular body, 
with vibratory pencil holder, and a circular case within 
which is a pnecmatic wheel with its axle bearing a cam 
and crossing the upper end of the holder, the shaft and 
the spring keeping the holder in constant vibration, 
whereby the pencil will produce such a stroke as is made 
by hand, but doing the work much more expeditiously. 
The device is very simple and inexpensive, and is capa- 
ble of softening a line, stopping a pinhole, raising a 
shadow, sharpening sn eye. or raising a light in the eye 
or in the drapery, and similar work such as ordinarily 
done by hand. 


Covorntna MrETan L&AVES.—Josef 
Rosenthal, Furth, Germany. The producing of a uni- 








Thir is another invention of the same lnventor, providing 


form, homogenvous color on these leaves, instead of va- 


Knoxville, I). This is a hay loading apparatus which 
gathers the hay in being moved over a field, raises it by 
means of elevator arms operated through gearing connec- 
tions with one of the drive wheels, to be delivered in 
proper position on the wagon, where an operator stands 
to guide the arms in placing the hay as the load increases 
in height. The hay is prevented from being blown off 


lar, Ipewich, South Dakota. This is a simple device to 





tion. The process consists in subjecting the leaves to a 
uniformly distributed heat to form an even layer of oxide, 
the leaves being piled with interposed plates of paper, 
glass, mica, etc., with appropriate coloring or other sub- 
stances applied, and the packs being placed in a closed 
space through which a current of hot air is circulated to 
create av even temperatare, the air being heated to any 
required degree. 


GRADING POWDERED MATERIALS.— 
William W. Gillespie, Stamford, Conn. This apparatus 
comprises a tank with a rotary agitator, into the lower 
portion of which a supply pipe discharges, a valved out- 
let pipe leading from the bottom of the tank and dis- 
charging into a wet mill or grinder, while there is a 
flushing mechanism for the lower end of the tank. The 
apparatus is to facilitate the obtaining of fine powders, 
in the separation of which it has been hitherto customary 
to float the powdered material in a series of tanks in a 
nearly horizontal direction. 


Trap Guy.—Milan 8. Barker, Eugene, 
Oregon. A device to automatically shoot and kill ani- 
mals trapped by it has been contrived by this inventor. 
It is of simple and durable construction, and has a barrel 
open st both ends, bat with a cap-like breech block in- 
closing the breech, while being removable therefrom and 
carrying the firing mechanism. A bait holder is con- 
nected to the trigger, and a shell-extracting mechanism 
carried by the block locks the latter against accidental 
displacement, the shell being extracted by the act of re- 
moving the block. 


CONVERTIBLE CHAIR.—Joel H. Wood- 
man, Hoboken, N. J. This is a combination article of 
furniture to serve as a settee, screen and table, the con- 
struction being durable and ornamental. The portion 
of the article which serves as a screen when used as a 
settee, is folded to be utilized as a table top when it is 
to be used asa table. The table portion may also be 
fitted for use as a billiard table. Shelves are also de- 
signed to be hinged at the back of the settee, chains or 
cords connecting the shelves with each other and with 
the screen. 


Gatse.—Levi W. Youngs, Sackett’s 
Harbor, N. Y. A gate which may be set up conven- 
jently in a short time upon any kind of land, and which 
may be readily carried from place to place as desired, 
has been provided by this inventor. It is neat in ap- 
pearance, suitable for farmyard or residence, and may be 
slid open to permit the passage of stock or swung entire- 
ly open to give room for the passage of vehicles, etc. 


BRAKE FOR CHILDREN’S CARRIAGES, — 
Frederick 0. Boés, New York City. The brake bar, 
adapted for engagement with the wheels, has a pivotal 
connection, according to this improvement, with the 
handle bars of the carriage, and a spring is connected 
with the brake bar and a fixed support on the carriage, 
the arrangement being such that when the brake is in en- 
gagement with the wheels the carriage cannot be moved, 
and may be safely left upon an incline. The improve- 
ment is readily applicable to any style of child's carriage. 


MERRY-Go-RounD.—John 8. Sprague, 
Tottenville, N. ¥. This is an improvement in that class 
of constractions in which radial inclined planes are 
hinged to a central portion of a revolving frame and sup- 
ported at their outer free ends by wheels that travel on a 
serpentine or wave track, so as to rise and fall regularly 
as they sweep around the circle. 


SuRGICAL INSTRUMENT. — Alonzo C. 
Kellogg, Portage, Wis. This instrument has pivoted 
prongs adapted to close at their free ends to receive an 
elastic band, a button being connected with the prongs to 
open and close them simultaneously. 


FRAME FOR PockKET Books, ETC.— 
Samuel Rosenzweig, New York City. This invention 
consists of hinged frame members held closed by a lock, 
there being a fixed pin on the frame and a spring-pressed 
sleeve over the pin normally inclosing its point. It is 
also designed for use on satchels, bags, and similar arti- 
cles, the locking device of the frame being diaguised. 


ALARM BELL.—William H_ Polleys, 
Meirose, Wis. This improvement provides a novel 
means of attaching the bell and connecting it to a door 
knob so that an alarm will be sounded when the knob is 
turned or an attempt made to open the door. The con- 
nection may also be locked in such position that the knob 
cannot be tarned, thereby providing a lock for the door, 
or an alarm may be rung either from the outer or ianer 
side of the door when the connection is in locked con- 
dition. 


Wuip Rack.—Alfred H. Phinney, Wil- 
liama, Iowa. A large namber of whips may be held in a 
comparatively small rack made according to this im- 
provement, the whips being displayed to advantage and 
easily placed in the rack or removed from it. The device 
is adapted to stand upon the floor or be suspended from 
the ceiling, and is of simple and inexpensive constrac- 
tion. 


SLEIGH RUNNER. — William DuBois, 
Stevensville, N. Y. This runner is made in two parts, 


one part forming the shoe and the other part forming a 
frame or keeper for the shoe, the latter having a dove- 
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NEW BOOKS AND PUBLICATIONS. 
AVERY's PHONETIC ALPHABET. By 
Robert Stanton Avery. 12mo. 
Pp. 48. 20 cents. 
Phonetic First Book. 12mo. Pp. 32, 
15 cents. 
Anti-Phonetic First Book. 12mo. Pp. 
32. 15 cents. 
Pnonetic Primer. 12mo. 9 ad 80. 35 
cents. All published “— author, 
= a Street Southeast, Washington, 





These four little books are intended to aid in the intro- 
duction of fonetic spelling, as the author terms it, as 
& branch of study in schools for the purpose vu: extend- 
ing systematic spelling as we pronounce. The author re- 
commends the books for use by those studying phono- 
graphy in connection with Pitman's Phonography. The 
type of the new system is very homely, somewhat re- 
sembling Russian. 


INORGANIC CHEMISTRY FOR BEGINNERS. 
By Sir Henry assisted by 
Joseph Lunt. With one hundred 
and eight illustrations in the text. 
New York and London: Macmillan 
& Co. 1893. All rights reserved. 
Pp. ix, 245. Price 75 cents. 


We are glad to see, on general principles, a chemistry 
devoted to inorganic work, This is a book for those be- 
ginning the study of the science, and is devoted to the 
elementary principles of chemistry. It makes no pre- 
tense to be a complete work, but is an introduction to 
that part of chemistry usually first studied by students. 
Thus, we find that metals are entirely omitted from it, 
the laws of the science being elucidated by the gaseous 
elements gand by carbon (and sulphur, the elements 
usually first treated of in the regular works on chemistry 
in general. 


UTILITY OF QUATERNIONS IN Puysics. 
By A MeAulay. London and New 
York : Maemil & Co. 1893. All 
rights reserved. Pp. xiv, 107. Price 
$1.60. 

This publication is an essay sent in to compete for the 
Smith prize at Cambridge. The author, who is evidently 
an enthusiast on the subject, considers it an eminently 
useful branch of mathematics and devotes his preface 
largely to the lamentable fact that Cambridge University 
does not devote proper attention to applied quaternions. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


DECEMBER, 1893.—(No. 98.) 


TABLE OF CONTENTS. 

1. Elegant plate in colors showing a colonial residence 
at Stamford, Conn., recently erected for C. 
Cooper Clark, Eaq., at a cost of $9,500 complete. 

|‘ Floor plans and two perspective elevations, An 
excellent design. Mr. Augustus Howe, architect, 
New York. 

2. Plate in colors showing the residence of Thomas 
C. Wordin, Esq., at Bridgeport, Conn. Two per- 
spective views and floor plans. Cost $5,000 com- 
plete. A very attract've Queen Anne design. Mr. 
Henry A. Lambert, architect, Bridgeport, Conn. 

8. A dwelling erected for Edward W. Alling, Esq., at 
New Haven, Conn. Perspective and interior view 
and floor plans. An excellentdesign. Cost $4,500 
complete. Messrs, Stilson & Brown, architects. 
New Haven, Conn. 

4. A very attractive residence recently erected for R. 
Burton, Esq., at Hartford, Conn., at a cost of 
$7,800 complete. Floor plans, perspective view, 
etc. Mr. Henry D. Hooker, architect, New York. 
An excellent design. 

5. Engravings and floor plans of a suburban residence 
erected for H. McKay, Esq., at Boston, Mass., 
at cost of $2,400 complete. Mr. Austin W. Pease, 
architect, Boston, Mass. A very attractive design. 

6. A dwelling recently erected for P. H. Lacas, Eaq., at 
Chester Hill, Mt. Vernon, N. Y., at a cost of 
$7,000. Floor plans and perspective elevation, also 
an interior view. Mr. Louis H. Lucas, architect, 
Mt. Vernon, N. Y. 

7. A cottage at Mystic, Conn., erected at a cost of $3,000 
complete. Elevation and floor plans and an in- 
terior view. Mr. John 8. Rathbone, architect, New 
London, Conn. 

8. A dwelling recently completed at Stamford, Conn., 
at a cost of $3,500 complete. A picturesque design. 
Two perspective views and floor plans. Messrs. 
Munn & Co., architects, New York. 

9. Miscellaneous Contents : The edacation of custom 
ers.—How to catch contracts.—Hints to readers. 
The latest and best designs for houses.—Labor Day. 
—Tests of paving materials.—The World's Colam- 
bian Exposition, a general view.—The builders’ 
friend.—A durable and ornamental roof, illustrat- 
ed.—An improved woodworking machine, illos- 
trated.—The Pasteur filter, illustrated. -The Roch- 
ester parlor heater and improved oil stove. illustrat- 
ed.—A stovepipe radiator, illustrated.—An electric 
passenger elevator at the Exposition, illustrated. — 








tail head fitting in a dovetail recess in the keeper, so that 
no bolte or rivets project downward in the shoe, which 
solid from one end to the other. The runner can be 
readily fastened to the frame of a sleigh of Orr 
tion 


Stitt. — Edward C. Emde, Tacoma, 
Washington. The stirrup of this device is of simple and 
inexpensive construction, readily adjustable by a boy at 
any desired point in the length of the stilt. Its construc- 
tion is such that it will not move laterally when the foot 
is in the stirrup and the stilt is in use, but should the stilt 
walker fall, the stirrup will be free to move so that the 
foot will readily slip from it. 


Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 





of this paper. 





Woodworking machmery at the Fair.—A new 
building material.—Torsion braided wire mat- 
tresses, pillows, cushions, etc., shown at the Expo- 
sition, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies. 
2% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid Macazive or ArcniTec- 
Trre, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lanerst CrrcuLaTION 
of any Architectaral Publication in the world. Sold by 
all newsdealers. MUNN & CO., Puntismenrs, 

961 Broadway, New York. 
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rhe cnarge for Insertion wnder this head is One Dollar a line 
cach insertion ; about eight words to a line. Adver. 
nents must be received at publication office as eariy as 
day morning to appear in the following week's issue 








3.” metal polish. Indianapolis Samples free. 
ding machinery. Trevor Mfg. Co., Lockport, N. Y. 
exhibit of Wm. Jessop & Sons has received the 
.t award at Chicago Exhibition. 

Improved Hydraulic Jacks, Punches, and Tube 
coders. BR. Dudgeon, % Columbia St., New York. 
.~.am pressure regulators, reducing valves, safety 
ocks. Foster Engineering Co., Newark, N. J. 


| oht machinery, patterns, tools, models, and experi- 
ontal work. Waite Mfg. Co., Bridgeport, Conn. 


-ow machines, milling machines, and drill presses. 
phe Garvin Mach, Co., Laight and Canal Sts., New York. 


‘a] spinning, nickel plating, brass castings, experi- 


bie 





Americaw, 





1k will follow the course of the hot iron. Cracking coal 

is preferable to the hot poker. It consists of a crayon of 

saturated with a weak solution of nitrate of 

potash and dried. It burns to a pomt, and maintains a 

continuons red heat. If the potassium nitrate solution 
is too strong, the crayon will be more or leas explosive. 


(5563) D. & C. ask: Can an ineade- 
scent electric light current from a circuit of 110 volts po- 
tential be successfully used for electroplating ? If so, 
how ? If not, why? A. By using sufficient resistance it 
can be done. But as a very smal) quantity of the electric 
energy will be utilized in the plating, the resistance ab- 
sorbing most of it, the process will be too uneconomi- 
cal for use. 


(5564) G. B. B. writes: Has the Le- 
clanche battery to be filled with new solution before 
working, or will it work if the circuit has been left open 
for some time? If so, about how long will it take? A. 
New solution is not required unless the old has been ex- 
hausted by use. Standing on open circuit restores the 








a) brass works. 8S. Newman, 64 Main 8t., Cin’ti, 0. 


set 


free to any address. 
orks, Drinker 8t., Philadelphia, Pa. 


Elbridge Electrical Mfg. Co., Elbridge, N. Y. 


cal 


The “Olin” Gas and Gasoline Engines, from 1 to 10 
horse power, for all power purposes. The Olin Gas En- 


gine Co., 222 Chicago Street, Buffalo, N. Y. 


Perforated Metals of all kinds and for all purposes, 
Address, stating requirements, The 


general or special, 
Harrington & King Perforating Co., Chicago. 


‘The best book for electricians and beginners in eiec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, %; Munn & Co., publishers, 361 Broadway, N. Y. 

Patent Electric Vise. What is claimed, is time saving. 


No turning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool ©o., Auburn, 


N.Y. 


If you want to buy anything, write to 1s and we will 
purcbase for you at lowest N. Y. City prices. No com- 
wission, Miller & Burtnett, purchasing agents, 338 


Broadway, New York. 


Competent persons who desire agencies for a new 


popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 


{# Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., %1 Broadway, 
New York. Free on application. 





crifagal Pumps for paper and pulp mills. Lrrigating 
| «and pumping plants. Irvin Van Wie, Syracuse, N. Y. 


erson, Smith & Co., Ltd., Beaver Falis, Pa., will 
sawyer’s Hand Book on Circulars and Band Saws 


plit Pulleys at Low prices, and of same strength and 
pearance as Whole Pulleys. Yocom & Son’s Shafting 


end stamp for cireular of castings and parts of the 
)amo-motor advertised on page 336, Scientific Ameri- 


strength of the battery if the solution is not used up. 


(5565) E. M. asks: If a hen and a half 
lay an egg and a half in a day and a half, how many eggs 
will seven hens lay in seven days? A. One hen ina 
given time will lay half an egg lees than a hen and a half. 
Therefore one hen will lay one egg in a day and a half, 
or two-thirds of an egg in a day. Seven hens in seven 
days will lay 7 x 7 x 3 eggs, or * = 3236 eggs. 

(5566) W. A. P. says: We have a fire 
engine (steam) to which I wish to attach a heater 
from a coal stove, so as to keep water warm in boiler of 
engine for winter. Please let me know the best way to 
arrange heater in stove and how best to connect to boiler. 
A. The stove should be placed below the floor of the en- 
gine house, with a coil of 1 inch iron pipe just above the 
fire, so that when the engine boiler is disconnected, the 
pipe will not be overheated and throw out the water. 
Two or three turns of pipe inside the stove is sufficient. 
The pipe from each end of the coil may pass up through 
the floor with a 1 inch hose connecting with the blow-off 
cock from the bottom of the coil, and another hose from 
the pipe leading to the top of the coil, connected to cock 
inserted in the side of the boiler at any convenient place 
below the water line. A small tub can be placed nearby, 
partly filled with water, to drop the ends of the hose into 
when the engine is uncoupled for use, which will prevent 
the pipes in the stove becoming empty. By this arrange- 


the engine house by placing a register over it, if under 
the floor, or by setting the stove in an open pit several 
feet below the floor. 

(5567) P. P. asks: 1. How coal tar that 
is to be used for paint can be colored. A. Coal tar can- 
not be given bright or very light color by any mixture. 
Any of the dry paints, with a little turpentine, will mix 
with and lighten the color. Red oxide of iron paint will 


=e | make a dark red and zinc white will make a dark gray. 


ies Sei nevies 


HINTS TO CORRESPONDENTS. 


Names and a yy must accompany all letters, 
or no be paid thereto. This is for our 
information ao not for pu 

References to former articles or answers should 








ve date of paper and or number of question 
Inquiries reasonable time should 
; Correspondents will bear in mind that 
some answers require not a little research, and, 
th we endeavor to to all either by letter 

= or in this t. yt - +h. 
uyers wishing to purchase any article not advertised 
aos columns will be with addresses of 

houses manaf: or the same. 

Special Written Information on matters of 
pe cannot be 


expected 

Scientific pd Supplements referred 
to may be had at the office. 10 cents each. 

Books referred to promptly supplied on receipt 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 


5 





(5559) F. B. H. asks for the specific 
gravity of graphite, as used in lead pencils and different 
pigments used in paints. A. We give some specific gravi- 
Ges: graphite, 1-9 to 2°83 ; cine white, 5°6 ; white lead, 65; 
barytes, 45 to4-75; red oxide of iron, 2°6 to 31; chrome 
yellow, 5°6583; chrome red, 6266. In works on paints 
specific gravities of other pigments may be found. 
In many cases it will be almost impossible to find relia- 
ble data, We recommend and can supply you with the 
following books relating especially to the subject you 
refer to: “The Painter's Encyclopedia,’ by Gardner. 
Price $1.50. Hurt’s “ Painter's Colors, Oils, and Var- 
nishes.” Price $3.50. Riffault’s “Treatise on Colors 
for Painting.” Price $7.50. Church's “Chemistry of 
Paints and Painting.” Price $1.75 mailed. 

(5560) A. B. asks: Is the life of “a 
bichromate plange battery dependent upon the amount 
of fluid in the cell, é. ¢., will a cell holding one quart of 
fluid be longer lived than a cell holding only one pint of 
fluid, the carbon and zine plates being the same size in 
both cases? A. The life for one charge is dependent on 
the fluid contents. A quart of solution properly used 
will give twice the quantity of energy that a pint of so- 
lution will afford. A large vell contents obviates the ne- 
cessity for frequent recharging. 

(5561) C. C. L. writes: Does exposure 
‘o light affect bichromate of ammonia ? Does exposure 
\ air weaken it, and what is the change ? Is there a test 
for its purity and strength ? Is its action on organic mat- 
‘er chemical or mechanical when exposed to light? 
What is the nature of the change? A. The salt is per- 
‘vanent in the air. In contact with organic matter when 
*xposed to light chromium trioxide is produced, the 
‘tion being one of chemical reduction. There is no test 
‘or its purity and strength except analysis. 

(5562) P. K. asks: Is there any way to 
“ot bottles soas not to crack them ? A. File a notch on 
‘he side, rub the end of red hot poker back and forth 
"pon the surface of the glass until a crack is started, then 
vith abot poker lead the crack wherever you wish, 


2. What published work should a person consdlt to be- 
come familiar with the analysis of feed water for steam 
boilers, to determine the amount of lime, magnesia, and 
other scale-forming salts contained therein? A. “* Water 
Supply,” by Nichols, is an excellent work for study on 
the purification of water for all purposes. $2.50 by mail. 


(5568) T. R., A. H. College, Salt Lake 
City, asks the means of keeping in good order leather 
pistons, washers, etc., of our apparatus. On account of 
the dryness of our climate they quickly contract, to our 
great annoyance. A. Wet the leathers with glycerine. 
The brown or unbleached is preferred. It does not 
evaporate, but absorbs moisture and keeps the leathers 
soft and full. 


(5569) J. P. writes: A bets the propel- 
ling power of a screw is obtained on the forward side of 
the blade. B bets it is got from the after side. A. 
The power of screw propeller is given principally from 
the after side of the blade by its pushing and projecting 
the water backward. A smal! portion of the power of 
propulsion is also derived from the sucking action of the 
front of the blade in drawing the water toward it. 


(5570) C. & McC. ask for a receipt for 
making a paint or putty to fill the unevenness of castings 
like machinery manufacturers use to paint new machin- 
ery, such as planers, lathes, and engines. A. Plaster of 
Paris, gum tragacanth, and fine iron filings mixed ina 
putty with water make a hard cement for filling iron 
castings. 

(5571) B. H. asks: 1. Can water contain 
more than 212° heat (and remain such) under pressure, 
as in a boiler, steam pressure say at 100 pounds or up- 
ward? A. There is no limit to the degree of heat that 
may be given to water within the limit of power to hold 


Water in boilers under pressure is always at the tempera- 
ture of the steam due to pressure. At 100 pounds it has 
a temperature of 338°. 2. Who invented the gimiet- 
pointed screw? A. The gimlet-pointed screw was first 
made by the American Screw Company in Providence, 
R. L., about forty years ago, under patents held by the 
company. 

(5572) T. L. says: The process described 
in Screntiric AMERICAN SUPPLEMENT by Mr. F. Watts, 
F.LC., analyst to government of Leeward Ielands, for 
purifying water by ferric chloride, has been practiced in 
the United States at least five years, notably at St. Louis, 
upon Mississippi water. 

(5573) E. 8. D.—Carborundum was dis- 
covered by Mr. E. G. Acheson, of Pennsylvania, in 1890. 
It is equal to the diamond in hardness. It cannot be 
moulded, not being plastic. For excellent papers on the 
subject we refer you to our SupPLEMENT, Nos. 863 and 
929. 

(5574) D. J. H. writes: I have a new 
house in a section where there is no city water or wells, 
and the only water obtainable is rain water, which I col- 
se Sen ckane coer, Mood with Dene ant Portdend ox: | (a 
ment. Will you please tell me through your paper the 
at Tr an naan saomnals 
réddish color it now has, and make it fit for drinking and 


ment the fire in the stove may be left burning while the | 
engine is away. The same stove may be used for heating | Bal 


it. More than 1,000 pounds pressure per square inch, Car 
with a temperature of 546° Fab., has been in practice. | Car 





tern and tree the surface of dirt by scrubbing with a steel | 
brash, then plaster with pure Portland cement, you will 


color is probably due to leaves and dust lodged upon the 
roof and in the gutters. A clean roof is of the first im- 
portance where cistern water is the only recourse. 


(5575) H. B. C. asks how to make a 
lacquer the color of gold leaf, to put on brass work, to 
make the brass work the color of gold leaf. A. Dissolve 
clear, light colored shellac in 9% por cent alcohol, 1 ounce 
to a quart. Settle ina bottle fora day and pour off the 
clear top solution. Add a little alcoholic extract of saf- 
fron or dragon blood gum to color to your taste by trial. 
If too thick, dilute with proof alcohol. 

(5576) A. A. asks: Will you kindly state 
the condition of the Hudson River tannel as it stands at 
present? A. It is completed about two-thirds of the dis- | Cw 
tance under the river, Work stopped, waiting funds. 





TO INVENTORS 
An experience of forty-tour paration 
of more than one hundred 
tents at home and abroad, enable undred thousand eppivcadtons for bw 


laws and practice on both continents, and 
equaled facilities for procuri papense overyw 
seeps on tee patent lane of nited States and all 
countries may be had on application, and 
Soneeenoiating the eceurtng of ita, either at 
a are invited to write to this office for prices 
which are low. with the times and our ex- 


tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 
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INDEX OF INVENTIONS 


Por which Letters Patent of the 
United States were Granted 


December 5, 1893, 


AND EACH BEAKING THAT DATE. 
(See note at end of list about copies of these patents.) 





Accounts, means fur keeping, Eastman & Bab- 


























































































improve the water as far as the lime affects it. The red | Com 
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croskery ware com jon cf matter 
for ny ure of, J. B. F. Fredureau.... 086 
Seivener &. taniess : ~: ae 
a tiv v atti - 
Cult attachient, wheel, 8. TP. Poole 510,091 
yy E. A. Ovenshire............... 60,044 
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Vewetebie cutter, Vegetable or 








meat cutter 
Cutting and gripping tool, J. Lindsay.............. 508,90 
Cyani f and . 
. a process 0: apparatus for making 
Cyclometer, adjusta 
Dam per, en 
Damper regulator, A. gece 
icator, A. Vansteenkiste. 
we box, H. 8. Bracket, exte See ae ee - ea 
tal engine extensible, ° 
Dental implemen: Tical ape- 
rati 0. HB. oper f mmake — on ‘ sesse £10.048 
r. oO 
Dish drainer, F. Mitchell..............<....ceseseees cM) 
Door check, J. M. David.........00°007°22". Biles 
penper, ll TE Ahateuenasnencsestectscéeie 690.000 
Dough "nixer, M. A. } A aes S287 
Dremohing Bit, T. B. Gwan..........06..0scecreccvees 508, 960 
Dress shields, method of 8 and device for forming, 0,000 


" uw 

Drier. See Cen 

Drill. See Hana carte fa Ratchet drill. 
tiling machine, Michaels & Green 

ling machine, . Wyatt 
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Electric line wo LA wasen om, Le & 


Electric machine, dynamo, C. E. Scribner... | 
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? A. The lime should have no place 





cooking 
in the lining of the cistern. If you cam clean out the cis- 





















Electric motor oF dynamo, namo, H. K. Mig + 
Electric procating, A. i. 
Engine. See "Bee Heat engine. Gas a Gas 
Ammeter and voltmeter, combined, E. w. _—™ 510,177 motor eng ersing engine. Steam en- 
Anima! trap, Ff. Baird Pay gine. 
. Engine attachment, steam, F. T. Guiber.......... $10,131 
Awni F.A. vi Engine reversing mechanism, A. J. Sebindle: . 510,004 
Axle lubricator, W. J. Miller Engine tender, traction, A. T. Finke -- +» BOR B86 
Baby walker, J. W. 2 Basines, means for La operating. G. & Honig: ---» 105 
ieee enter ee i ete, 0. WG Evaporating "teks & teria. Rel , irae 
c., waves, rie Di irteenvesesshe . x 
Jandage rollt mech G. A. Keist to eee Extension tabi J) Pogodzineti eidhcans i ae * Bates 
! rolling machine, G. A. Keist.............. 8 ie. on Si hodaanee cunbeted : 
jasin, wash wo | nant one Extractor. See W extractor 
—-\-- wtomaile ™ D. rowe Roaneageuseitaben bee Feedwater purifier Sch mont, E.R. Stilwell... .. 610,500 
ri Tl, Ws MII icon cnenhlavonaan 510, Deedweter purifying apparatus, boiler, J - FC CG 
ring for ‘wheels. axle, C. F. Lavender........ ing entation, atiagnlamt cesses 10278 
ing engine for pulping fibrous materials, J. Fence post, +h" C, Kilner. ; . 510,080 
Fence, wire, H. Haynes svcctend 510,257 
Fence, et ON RNORIRE REI. 3S 510,060 
or wire, = oy tor } Gektenns | ant 
ons & Embre . 510,299 
pes ~y .Car ‘Tender 
ie@, umbrella, F. 8. eh ase. apes» SIO,189 
Fertiliser pulverizer and distributer, A. W. 
Si ithnessdisosveinsetoagshdsebiagiias’ . 00,988 
Pibzons Senate, Ge. apparatus for treatiog, Ww. sun. 
File cutting machine, G. Schmidt.................. Pe? 
510,105 rue letter, J. Lochmann co . 510,580 
e, letter. Tiffany & Brewer.. 0,972 
Filter, a stone, Fischer & Peters. papeene rence 00,887 
oo water, A ohlmeyer 610,348 
Fire alarm, electric, i LD ics <decsaevensbes 510,115 
510,290 | Fire i niceedsienneses 610.383 
Book clas; and handle, combined, M. T. Clancy... 510,161 A tilt, Mantes, UV. Miiner..........-.--sscc.ccecsse 510.206 
seek bet holder and reading stand, combined, L. Lud- Plat 1. wrench, _ udjustable, J. W. Kellam (r)....: suc 
_ Rey rE my CC LU UO veer O10,17 
Book rest, J. i. firammer.... 0..." ron, ¥. Jenks: IT Boje 
Book aa “ee G. W. Poole - ++ 510,000 | Fot manufacture of metal, BE. Schroder........... 500.951 
Ty - es for deep borings, A. Raky....... 610,366 Foldine &£ 4 b  - SEES IRR pe 610,232 
box. Folding tub, b, J. Mariani ag -. «-» G1886 
Brack See Dental e ne bracket. Incandes- Fi foes guard, D. D. Zweig. neve a: 
cent light bracket. aap benshet » Fruit clipper, F. E. Wood oan 200 
Brack iii noe tadditinlbedanncasetbodisetese 510,194 Fruit picking apparatus, Stodder & Bastman...... 510,065 
Brake. See Car brake. Railway brake. Fuel, ap us for making artificial, H. 8 
Brake rod fork, G. W. Kelly 510,267 | ——.. see sien .-. Sa0,228 
rick, tter, J P. Gaffney. 510,016 | Fum hg apparatus, Se, Se annatteseekonel 510, 
Brick kiln; eontinuous, J. tien Suii%s | Furnac y= bing and 5 dining fi pen 
n, continuous, J. Hen os ‘urnace. =e ng and re D ng urnace. 
Brick machine, D. P. Guise... .. 510,066 | Garden rake abisoveaiedies coscroomenlnil 08.971 
Brick machi ean. - 510,077 | Gas Ges engine x etattbeeed eee 
Brick machine attachment, S. J. Van Stavoren.... 509,976 | Gas engine, compression. H. W. Tuttle Lc ceanesiertn 510.213 
mach Gas motor epaine, C Cc. B. , Wattles... be . 500,981 
.. 510,344 | Gate. See Swingi ng gate 
-- 510,265 bane + tanemed al hob ing machine, U. eaperentes ssn. 
Gear cutting machine U. Eberhardt ét ai - BO 
fear, reversing, C. cia ope ; . 
P SI tvs dpavetunsinctanedidytail 
Gian ee Rolle gas M. Mil) 
e, D. m G ng apparatus, N. er 
eat od. lass rolling device, R. Gray........ 
surner. b 7 jovernor, ne, assis 
jurning fluid fuel, apparatus for, 510, jovernor, safety sop. 2 . Begtrap........ . 
Sutton d machine, T. H. Se . 510,197 | Grain binder, P. Hanson....... adubesbe . 510, 
‘able crossing, Tapescauttweegors . $10,151 | Grain dum mp. raste ti Young. . SG, 
Calendar, C. E. Hudson ........ . 510,282 | G e. E ith at al nial empagapetaeseanah . Sy 
Calendering machine, C. Moore. . -.» 509,980 | Gra »eephson lo) 
Canister, F. H. Richards................ .«» 10.284 | G rill for door or pity: openings. P. Tiedge...... M09 
Ce Bt EE nncncnadeonsecooese oo ..» 510,200 | Grinding machine, saw, H. Ebrbardt...... 510,165 
Car juster, F. Slater............... ... 500,958 | Grind machine work carrying device, T. 
Car buffing and draw , G. W. Ettenger one MEE. Is snnnenvctethpuasenadaanacesenenne congener tee 510,198 
Car coupling, B. B Tiiennse sesieiinascees .. 8872 | Guitar winding key, J. “AY t 
Car coupling, C. Christemsen.................-...06+ 510,160 | Gut beading — "Oberic & Palier...... , 
Car , 8. Hamer....... . 510,254 | Hammer, J. Ryan........ 2... cccccccceeeceneenesenes 5Y.049 
Car coupling, D. 8. Hutton. . 2038 | ee yA Hateh B IGG 00 crpcdimssccescss 500,807 
Car coupling, G. G. Johnston. : ey Hamer ok, bodies egouring su suspension loops t to en 
Car ng ones. sve e ends x , 
Se ree o. Gegine ... 10,27 | Hand Grill, M. M. Olm......... 0.6.6 c cece cncwenceees 508, 
Car coupling, W. C. Nelson..... ... 510,360 | Hand ncn etishennl 500-2 
Car ing, H. Resley............ . 510,291 | Handle fastener, tou. M. $10,328 
ng, BE. Richter.... ........ 510,190 le for erasers or brushes, E. J. 510,108 
Car coupling. J , te & X. B. Smith . pate Cangas to implements, device for attaching, J. fag 
i . Zimmerman.......... pote ines inekesdanstendeel Gatbesséetn " 
coal, T. M. Nalton........... ws i | Hangings, hi ing, 8. Berk 610.110 
tar Sonn oad +4 535 eee Sio'sat Harrow and clod crusher, combin ~ 'B. B. Piynt.. 510. 126 
Car door lock, J. Pearson............ ... 00988 | Harro mS, cotasy wheeted, J. B. Kelsey et al......... 510.148 
Car fender, F. W. Brown............- «+» 500.906 Harrow, I AC PELTON ELIT 
Car sanding device, H. H. Hennegin -. 510,258 Ting ma machine. McGail & Hillsinger... 510.250 
Qar cant, covensitis, ©. B- Anger basevesdenccetqsnece esas Hay Koife, A. Mo om Poss peneerac<eeeneatitiny’ afecte “| 
Car'veep A, MME cdovces. , 510,369 | Heating ayabene. apparatus for regulating | the 
Car street. H. W. Hooton..... . 510,138 tem re of BS water, A. ‘Mereep.. ; Bi 
Cars, ventilation of. 8. G. Cu a Heel mactin bine. A. D. Elliott. Ula 
Sarvol tenteber, ©. f Piper... ae Hinge fastening biind, i. Mullins... 2.22... : Snes 
Carpet stretcher, W. A. Philtips 7! 610.361 | Holdback, vehicle, C. W. Coliyer.. 
Cart baby, F. P. Mann...........:. .. 510,355 detacher, J. E. Norwood 
Cart shell crimper, Ww. ’ “.. 50,187 | H 
Gash sesteter ane te J. A. Treat.. .. 510,211 
Casth 
Cast ook peasy. dene ‘ 
ri ‘al di . M. Be tease wk a filling .~ AES son.set 
ink, Tc... stl neqbensesodnmensaiinal 4 4£A A ORR fT 
en HOR: CF it: Hastie A SI AERIS eR Fam 510,134 | Insulator for heating pipes. tubes, or fives, 8. D. 
cl fan attachment, rocking, J. H. Macartney... £09,926 St nctneoes eSetanan opehons cvebecdaretes ccs ese WOKS 
Chart. Bs PEED. co ceccrccpssnccsccsgveseqonsee Sirise fron. See Flat iron. Sad tron 
pees OS, VAL ayy speestecepeeuianege Jack. Boo Lastien 
‘heck row wire anchor, J Sl in ia nteaneaiinn Pat i cthhea na icdevestetenndees 
aes, manietins device for baggage, om ye leveling A, Lehr & Dieni. ew 
Ch screw machine, Saum & Blackman. he a Me Matthews ebéneneve a 
Churn, W. Dobsom. ........--..-c.00+ ceeeeee + Brick kiln. Potte: iin 
Cireait as — Pe Budding knife. has knife, Pocket 
J 
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Latch, L. i. Jacobus . . Rare 
Lateb. gate, O. W. Matiory. 510,181 
Lateh. wagon end gate, A. KR. Smith ... ao 
Leaf tarner, J. B ifameon See 
Lid, vessel, F. BE. & Malke ... 560,358 
Lifter. See Mail powmeh lifter. | 
Lifting jack, ©. W. Mall 510,20 Shane, marking, ¢ 
Lister for sod land, G. W. Soott . Rowe 


Loading platform, Suer & Bobe . 8 
Lock. See Oar door lock. Combination lock 

Loom shuttle check and binder, A. N. Reeves SOD 45 
Lubricator. See Axie lebricator 


Lubricator, M. Booth SD wd 
Lubricator, 8. Irving . 7s 
Magneto apparatus, A. F. Boardman 510,330 
Mail pouch lifter, R. J. Hunt we, 


Mail receiving and collecting apparatus, W. 0. 


Taylor . ae 
Mandolin, A. C. Fairbanks 510,335 
Maten safe and cigar cutter, combined, U. Pors- 

tendorfer 2 


Matrix making machines, justifying mechanism 


for, J. A. Watson 510,305 

Matrix pages. machine for justifying, Lake & 
isiev 510, 
Measuring instrument, electrical, O. T. Louis . 00% 
Mechanical movement, T. C. Van Wyrek aT 

Metal dDianks into cutters, machine for cutting, J 
Taylor . 510,207 

Meta! film and meta! paper, producing, C. Endru- 

weit 510,013 
Metal, ornamenting, ). H. Hines .. ROA 
Metai pouring device, J. Downs SOR? 
Metal upon meta!, depositing, P. H. Bertrand 510,376 
Metallic vblorides, electrotytically decomposing 

fused, F. M. Lyte 510,276 
Mirer. See Dough mixer 
Motor. See Blectric motor. Hydranlic motor 
Musical instrument, mechanically played, O. P. 

Loch mann 510,351 
Nail. W. C. Lipe . 510,085 
Non-conducting covering, H. W. Joins 510,026 
Nut for screw bolts, jocking, L. W. Crosta 510,190 
Nut look. J.C. Brown 538.870 
Nat lock, CC. P. Howell ». S10988 
Nat lock, G. L. Odgers s 510.285 
Nut, spring locking, C. P. Dorr 510,245 
Oil barner, J. Altehison 510,140 
Otia, apparatus for burning bydrocarbon or other, 

510,170 


G. Gerrard 
Ores, system for concentration of, C. BE. Seymour yr 


Organ coupler and connection, Lebr & Diehl . a9 
Packing, metallic rod, J. L. Halyburton --. SO 
Pan. See Evaporating pan. Vacuum pan 

Paper, ete., apparatus for cetting, R. W. Wilton.. 500,989 
Paper bag machine, J. M. & O. M. Carter 508.874 


Paper coating or enameting mactine, W. Sparks... 510,008 
Paper roi! holder and fare register, D. F. Bowen.. 510,32 
Paper weight and clamp, combined, 1. W. Hey- 






singer .. S900 
Parement, W. Ff. Higgins 510, 58 
Pavements, making concrete. G. A. Bedgood . 00 
Paw! and ratchet coupling for rotating tools, H 

N. Parker 510,046 
Pen and ink reservoir, drawing, H. Holtzel 500,906 
Pen, fountain, J. Blair 5 aR 
Pen, fountain, W. Post 510, 745 
Penboilder, (. W. Bomar 510,322 
Peohokter, A. T. Record . 510,082 
Photographic printing machine, ©. Van Buskirk.. 510,971 
Picture block, 0. Waibet 590,216 
Pile driver, F. K. Shaw -. 10,188 
Pin. See Safety pin 
Pipe threading machine, L. B. Curtis «+. OS 
Pipe turner, A. F. Foster 51, 149 
Pipe wrench, W. A. Jennings -. 708 
Pipe wrench, H. Martini 510, 182 
Plane, bench, J. Siecley .. 50,088 
Planter and fertilizer distributer, seed, 8. L. 

Allen SOB SEK 
Planter attachment, corn, K. L. Kammerer . 
Planter, corn, J. W. Bariow - S251 
Planter, corn, F. A. Newell 510, 186 
Planter, corn and cotton, J. D. Schofield 508,950 
Platform. See Loading ‘plat form 
Plow, A. R. Pancher . 510,125 
Plow and seeder, combined, K. Reichwein 508, 946 
Piow, sulky, Poole & Cross 510.3 
Preumatic-tired wheel, L. Hott _ 58, 92 
Preamatic tool, FE. W. R. Von Bubler -- 0155 
Pneumatic wheel, R. Perkins --. S90 
Pocketbook, V. Le Braun 50.072 
Poeket knife, G. F. Londquist 510,08 
Pole tip, vehicle, T.J.H vughton ... 
Post. See Pence post 
Post od bd box, H. A. Sheldon 510,199 
Potato digger, G.H K iciney . 000 
Potiery isis iF W obleohiegel . > . 202 
Press. See Baling press. ‘opying press. 

Preasare regulat thermostatic, 0. Gassett 510,017 


Printing end folding mechaniem, L. C. Crowell. ... 08,317 
Printing attachment for envelope machines, 





L. Newel 710,043 
Printing machine, W. Scott . 018 
Printing machine, platen, (. BR. Sawyer 510,146 
Printing press feeding mechanism, F. BH. Van 

J oozen KP 914 
Propelling apparatus, boat, T. D. Clapham . 0017 
Protector. See Skirt protector 
Pulley, speed, W. M. Meintyre . 510.288 
Pulverizer and roller, combined, G. &. Farmer.... 510,166 
Pump, suction and force. J. H. Lawiess .. 510,180 
Purifier, KR. Stilwell ~ 0.901 
Puzzle, ©. A. McFadden, Jr 508,904 
Radiator, J. F. Donahoe 510,244 
Radiator or heater, portable steam, C. R. Harris.. 510, ObT 
Rail eweeper, H. A. Brabns 0,871 
Raliway brate, elevated, W. L. Reynolds F 510.292 
Railway, conduit electric. W. R. De Voe --. 0,081 
Raltiway rail Cc. L. Travis 510,391 
Rallway rail joint, L. Burkbart 510381 
Kallway rali joint, L. W. Kennedy .. 0.28 
Kailway signal, J. A. Rogers fie ia 
Railway switch, J.C. McLaughlin 510,144 | 
Raliway switch choctrically- operated, H. L. 

Falco ... 203m 
Ral!way tie plate. W. Pfefferkorn » .. TOOT 
Raliway tre ¥, conduit, P. C. Just 510,142 
Ral!wars, permanent way for. §. Rideal 510,296 
Rake. See Garden rake. Hand rake 
Ratohet drill, W. Griessar ~. 0588 
Refrigerator. A. Larsen 510,273 
Refrigerator, T. Sebo 510,192 












Register. See Cash regieter 
Regulator. Bee Semger regulator. Electric ma- 
chine roawulator "remaure regulator 


Retn, driving, H. F. Baston . . 
Reversing engine, ©. Hammen . 510,256 
Reversing mechanism, W. Kuebler $10,081 
Ring. See Ker ring 
Road crossing, H. H. Faust, Jr ; S00.8HS 
Roaster. See Coffee roaster 
Kebber shoe, M. Mayer 509,927 
Raling device, K. M. Horltort 08,907 
Ruling machines, ink fountaio for paper, L. &. 

Bigelow 8s 
Sad tron, W. Mitchel! 510,(81 
Safety pin, DP. A Carpenter . ae 
Sas lance, KR. Kh brown 510,154 
Saeh fastener, D. O. Livermore 500,922 
Saw straixbtening and expanding machine, L 

Toomer 510,210 
Sawnell! carriege ofeetting device. J. McAllister.. 510,042 
Saw mil! feed mechanism, J. L. Barnes . 
Seated, ladder, T.C. Wiliams vee con SIO0GT 
Seale, computing, Bur & Giffen 50.319 
goraper or shovel, J. A. Campbell --. 3 

ween. See Window screen 

Serew cutting machine, J. Davidsohn [10,329 
Serew hooks, too! for holding, J. Ubi -. 
Serew machine] Hartorss . 5,020 
Serew threads, die for roiling, WO. Bement - 590,108 
forews, method of and machine for feeding, a. 

Wood 590,24 
Seam turning machine, ©. A. Webber 508, 28 


Sewing machine for barring buttonboles, E Z. 


Taylor 508,970 | 


Sewing machine trimming attachment, T iu. 
Holi ingeworth 
Sewing machines, welt guiding device for shoe. 


510,342 


Pr. & EF. Arnold 510,150 
Bhad tea, holding mechanism for apring-actua 5 

T Burrowes 510.114 
Shoethins and lath. combined wooden, H. C. For- 

ayth 510,015 
Sheet metal cylinders, machine for forming, E. 

Smal -. ae 
Sbheif rotier, P. J. Pauly, Ir 510.088 
Shatter. fastener. Davis & Gartner 510,164 
Siceatives, making, G. W. Scollay .. O00 
Sifter, ash, G. Wexler ie} 


Mignal. See Railway signal 
Sink and dish drainer, combined, UG. C. Geraty 590,129 
590.22 


Skirt protector, N. J. Hachanan . 03 
Hled, Wilde & Campbell 510.721 
Sieigh, UH. 8. BElieworth 50,123 


Sluice, amalwamating and redacing, J. H. Jory 59,912 
Smelting and refining furnace, reverberatory, J 


L. Girowz 50,251 
Bole gouging machine. French & Mever 5 
Souvenir holder, T. F. Gaynor an 

ler or digger, G. Kelser 510,298 
Spectacies, H. W. Collins 510.20 
Seoctactes, J. F. Samner wan 
Bpindle ard bearing therefor, J. W. Wattles OS 

me yarn, bobbin paced for. 1. 1. Alten 598 
Ww. 4.0 510,286, 


roars oo or coloring, J. Legmn. 
| Stock securing “and ‘releasing device, ( 

Raben . ; 
frose, » grtisetal, J. Lorens 





cal r-+— sterilize! 
Surveying et gg 





Switch. G. Hargreaves 
| Switebboard testing apparatus, ‘multiple, F. BR 
MecBert om 


See Extension table. Folding table. 


Tannin from other bodies, enpasaaee. Wood or Metal workers without steam 


ton. 
Teaching music, device ‘for, R. sew latest and most {improved 
nd 


eae mo Use, also for Industrial Schools, 
ignaling, M. J. Burns 


Telearaphy electric. C aa 
Telephone exchange system, “automatic, J. ae ° 


nko 
———- switchboard annunciator, C. 
| Telephonic transmission, J. 8. Stone 


Wen bined, ALR EB. Carr. 
Thermometric alarm, O wes be 


DWldvertisements. 


ORDINARY RATES. 
Inside Page, each insertion - - 75 cents a line 
Back Page. each insertion - - - - $1.00 a line 
far” For come chase ef SGVTCHENGEES, TEE ens 
Hwher rates are requered. 


The above are charges 
words per line. This notice Pihows La Fy width of wef the tine. 
is head adver- 





Office 
morning to appear in the following w ‘"s 


Patent Foot Power Machinerys 
Complete Outfits. 









4 «- can eer! compene with 
he -valt. our New 
‘TAnon = VING 37 *- 4~ 

for practical 


Home Training, etc. Catalogue free. 
angneca Falis Mfg. Co. 
6 Water Street, Seneca lis N. Y¥. 








Hi. Risser... 

Teint cosbhten: MH 8 ‘GM. Weaver @ ai | IMPROVED [ ATH E S MODERN 
‘hrashing machine, A. R. Gustafson. ... 510,268 

ENGINE DESIGNS 

Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian | Lathe Co. "CINCINNATI, OMiO. 


Tle 5s machine. I. Broome.... 
ates, apparatus for ‘coating, T. i. 
Tire ceteuion. bicycle, J. L. 
Tire, pneumatic, R. R. Gubbins.. 
Tire, pneumatic, L. Hol 

Tire, pneumatic, F. Veith 
Tire protector, M. H. as 
Tires to wees rima, device tor securing, A. Con- 


eumatic, BE. J. ‘Vauselle ona 
e ; 


Toilet cha ©: Lundershausen.. 


ik 
ae 1 ee device . measuring, A. I. F. Bux- 


P. 
Tro ley and trolley oe D. V. B. 
groney wi wire poupesrt. J . & Walker... 
Truck nier 


Truck. ——y A. Twyman 

Tub. ‘Bee Foiding tub. 

Type rings, . apgaratee for for perforating partes t oer 
actuat! 





Typewriting machine, a "y. ‘Downing 
Typewriting machine, L. P. Valiquet.. 
Typewriting see's — 7 Wilson 


Valve gear, Garrard & Lewis.. 
Valve gear, steam engine, A. K. Mansdeld 
varve. hydraulic amoueic safety, 
Valve, regulating, N. C. 
Valve, steam engine, c. 
Vegetable cutter, C. sess 
table or meat A Hy ©. Avery 
icle, H. 8. Van Patten 
v shicle propelled by pene or foot, on D. Drake... . 
t . 


HA Manufacturers of everything needed for /E 

aN 3 

es ARTESIAN WELLS as 
3 \ for either Gas, Oil, Water, or Mineral Tests / PS 
a Boilers, Engines, Pipe, Co: 3 
a Drilling Tools, ete. Iliustrated > 

ei: catalogue, pre ¢ lists, and dis- tL 
- count sheets on request. 


Vehicie wheel, Smith & ‘Haydock 
7 .G ines 
Velocipede pump — wy J. Lowth 


Ventilator J. H. Reynolds. 
Vise, jeweler’s, J. F. Emmert.... 
Vise machine, W. G. Richards 







Wagon 1 reach coupling, I EB. &. Weddle 


Wagon on. RL. Davie. 





Wate b, stem tine a and setting, EB. H. Flin 
Water as motive power, means for utilizing wea, 


Water closet tanks, siphon npanater for, A. A. 
Allan 
See Pneumatic wheel. 


wick raising device for central draught ls 


nner 
Wick threader, H. Fairchild. 
bebe — 3 machine, fabric, Levedah! & Yager 


Wind wheel, J. iY Wout per, ete. KELSEY & CO., Minn. Merid 








LIGHTNING WELL-SINKING 


m_ wane + ay 
Jetting 






| FORESTRY EXHIBITION AT THE 
, outer World’s Columbian Ex position.—An interesting account 
| of the finest furestry exhibit that the world bas ever 
|} seen. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT. No. @23. Price Weents. To be had at this 
Office and from al] newsdealers. 


‘Oi. WELL SuPPLy Go. 








91 & 92 WATER STREET, 
PITTSBURG, PA. 






















NGINE CASTINGS "= 


ighth to Two h. Upright, Horizontal, 
ne. ress | Phooklet nF, ly KC. . re 
- A r stamp. Ges 
Small Boilers. exer eeenaal work Pr for t inventors 
A.J. WEED & 80 —e New You. 








NOVY’ READY! 
Fourteenth Edition of 
Experimental Science 


A GREAT BOOK FOR THE HOLIDAYS. 





REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added, 


Just the thing for a holiday present f y man 
bs studen’ conser, or any one interested in 


Te the the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
eutient iusion known as the Anorth , together 

with other new ane interesting Optical Illusions, the 
peg ae sypiectien of oy Objects, new experiments 

n Projection, Iridescent Giass, some points in — 

Ra recs Hand Cameras, Cane Cameras, etc 
& A Distribution, Electrical Ore Find: 

Electrie Chi ~- 9" How to Color 


may Siae "eete ‘of the Stars, a a great deal of 
other new er which will prove orn interest to scien- 
a readers. 


pages, 782 fine cu substanti _ and beautifuil 
bound. Price in cloth. b} by mail, S4 alf morocco, $5. 
6B” Send for tlustrated circular. 


MUNN & CO., Publishers, 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 








“MABE YOU" MECHANICAL ENGINEER OR DRAUGHTSMAN ; 


Or qualify to take charge of or to superintend the manufacture of machinery, by de- 
voting your idle hours to Heme study by the method of THE COKRESPOND- 
ENCE SCHOOL OF MECHANICS, Scranton, Pa. To begin, students need only 
know how to read and write. Moderate charges. Send for FREE Circular. 








$1.50 six months. 
for 


The Best 
Journal ; “ per ei I ba 5 Mailed aos mayer oa 


Electrician Feriehing Ce, tes 


ay ayes 





t3” MENTION SCIENTIFIC AMERICAN. 





SIPRINT IPRESS, $3 


YOUR Larger size, for civeaiarn, $8. 

Smal) newspaper press, $44. 
Money saver or money mak- 
ing business. 











Window screen, W. H. Feltbousen 


EXPERT MODEL MAKING, "turns! 


C. 8EYL, Prop. Ch Chtoago. Il 
é Madison St. Write er Cotes of Mode Ree 


Wood embossihg machine, M. B. Gri 5 
veneers, “machine for 
decorating, F. A. Brausil 5 
Wrench. See vienne wrench. Pipe wrench. 


es 
Bee Clothes wringer. 


TRADE MARKS. 


Canned vegetables and 
Flour, wees, Lyon, Dupuy & Compan 

tion, R. Shoemaker h Co! Cc ompany 
Harmon cas, 8. Blumenthal 

Ink, drawing, H. Sandrock & © compen 
Mattresses and mattress ticks, GS 
mer —~ 1 se a 








bronchitis a and _ 


ou, yak "Raker © astor Ol) Company. 
OU, clock and watch, elley 

Panta, boys’ knee, B. M. oat 
ction clutch, J. W. Penfield & Son 
medy, ay and tonic, M. 


medicine for distemper ‘and cough, 
W atchcases, Lilinots Waten Case anh écccces . 
pany gna 


AROS | opened Corinth canal, which affords a direct route for 
navigators between the Bay of Corinth and the Gulf of 


AMERICAN SUPPLEMEKT, 924. Price 10 cents. 
| To be bh had at this office and w- all newsdealers. 





Galvanic pile, N. P. Heskier 
rot, 8. Ray 


Napkin ring, H. B. Beach. 
Picture frame, R. Golde 
ee fabrics, pattern for, L. 
governor “Tr G.L Roberts 











Stove. heating, L. D. Rayner. 
Tassel, A. Davenport 


o44| Fans. All A. of Trucks ks made to 
Toy cavings bank, H. Byron.. free. 


-wy4 and Gowns of 
TG any patent in nt 
shed from this ofhes for 

In ordering ph w state the name and number 

remit to Munn & Co., %1 


A printed copy of the 
any patent in the f 
issued since 14%, wil 





of the “patent desired, and 
Broadway, New York. 


Canadian = patente may now ya A 1) 
ventors for of the ——— Sy BL 











PHONOGRAPHS 
FOR SALE. 
ADDRESS 
North American Phonograph Co. 
30 Park Place, 

New York. 


Masonic Temple Bidg., 
Chicage. 
NING OF.— 


Description of the weneral features of the recently 














Raina. tg LL Comginet te 8c: ENTIFIC 











SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MIOE., 
OR 


Manufacturers 
tlenary and Marine Gas and 
pe Engines. ly 


es. 
of all. Send for Cata 
Kiencion this paper 


= Rubber Rolls and Wheels. 


Power Wri s ee roy 


GEORGE P. CLA 
Box L.. W T aiapsa Cenn. 








WORLD'S FAIR HIGHEST AWARDS 


edal & Diploma 
coer CUBATOR and 









Medal on Hot Water 
Old “ Retsble” Leads Them m 
Poultry, it will pay you 


Reliable Incubator & Brooder Co., Quincy, ll 
HOTTENTOTS OF SOUTH AFRICA. 


—By Nicolas Pike. An interesting account of this very 
singular race of people. ‘sontzined in SCIENTIFIC AMER- 
ICAN SUPPLEMENT, No. 924. Price 10 cents. To be 
had at this office and from all newsdealers, 








VANDUZEN °Se%" PUMP 


THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 








F YOU HAVE ANY SMALL ARTICLES 
in Brass or Iron that you want manufactured 
in quantities, write to THe Jones Bros. Exsc- 
TRIc Co., 28-30-32 West Court St., Cin’ti, O. 


The McCONNELL 


Germ Proof Filters 


REMOVE MICROBCS 
—AND— 
All Kinds of Disease Germs. 
Is a Filter and Cooler Combined. 
The ice as it melts is filtered. 
No other gravity filter does this. 


The McConnell Filter Co. 


BUFFALO, N. Y.- 

















HARRISON CONVEYOR! 


Handling 6Fain, Coal, Sand, Clay, Tar B:rk, Cinders, Ores, Seeds, &6. 
Grease. | BORDEN, SELLECK & CO.,} mana'tors, jChicago, lik 
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ieal structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds: and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 


or | things or any of them are used.” 


This Company also owns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 

h and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of ecar- 


bon telephones. 3 
“OTTO” 


GAS AND GASOLINE 

ENGINES. 
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Scientific Book (tatalogue 


RECENTLY PUBLISHED. 


Our new catalogue containing over 100 
ing works. on more than fifty ape ent savfects.” Wil Will be 
mai tree to any address on a 
MUNN & O0., Seance 2 acme American, 
361 Broadway, New Vork. 
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Parsons Horological Institute. 
earn the Watch Trade 


Engraving and Jewelry Work. 
PARSONS, IDE & CO. 2" Circular free. 
302 Bradley Ave., PEORIA, ILL. 
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